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WORLD  RADIO  HAS  THEM 


The  New  Galaxy  FM-210  Transceivers! 

•  The  one  tire  Amateurs  have  been  waiting  for!  A  2-Meter  FM 
Transceiver  with  Galaxy's  well-known  fine  quality  and  performance! 
This  American-made,  solid  state^  FET  front  end  transceiver  offers  no 
compromise  performance  for  direct  or  repeater  communications.  A 
full  5  watts  of  Power  (or  10  watts  with  the  optional  AC-DC  Power 
Booster!)  Check  these  specs  and  youMl  agree  — it^s  a  lot  of  Transceiver 
for  only  $199.95! 


SPECIFICATIONS 

Generat:  Frequency  Range:  143-149  MHz,  •  Antenna  Impedance:  50  Ohms  Nominal 
Power  Req  mis:  12*14  VDC  (or  optional  power  booster)  •  TRANS/REC.  Crystals: 
146.94  MHz  included. 

Transmitter:  Power  Input:  5  watts  (10  W.  with  pow,  booster)-  Freq.  Control:  3  Chan, 
crystal  controlled  •  Microphone:  High  Impedance  (PTT)  required  •  Deviation: 
Adj.  narrow  or  wideband  with  clipper  titter  also  adjustable  for  optimum  clipping 
level. 

Receiver:  Sensitivity:  SINAD  .5uv  for  12db,  1uv  provides  20db  quieting.  *  Adjustable 
squelch •  Modulation  Acceptance:  FM  wideband  (narrow  band  available) •Type: 
Dual  Conversion,  FET  front  end  for  minimum  cross  modulation  and  overload 

•  IF  Frequencies:  10-7  MHz  and  455  KHz*  Frq.  Control:  3  chan.  crystal  controlled 

•  Audio  Output:  3  watts  (internal  3.2  speaker) 

Power  Booster:  Provides  high  power  operation  from  either  12-14VDC  or  117  VAC. 
Makes  an  ideal  fixed  station  accessory.  ($39.95) 


WHEN  ORDERING,  SPECIFY: 


eSMAOIS- GALAXY  FM-210  .*..,..... $199.95 

66MA015- GALAXY  AC-210  Power  Booster ..$  39.95 


WE  ACCEPT 


"THE  HOUSE  THE  HAMS  BUILT' 

3415  WEST  BROADWAY 
COUNCIL  BLUFFS,  IOWA  51501 
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18    Extra  Services  From  Your  Grid  Dip  Oscillator  •..,,**. 

Like  checking  crystals,  tuning  FM  receivers  and  such. 
20    Reverse-Current  Charging    

Turns  out  you  really  can  recharge  flashlight  batteries! 
24   A  Poor  (Vlan's  Frequency  Meter ,  W6YAN 

Combines  surplus  from  two  services 
29   Professional  PCs  From  Roll-Your-Own  IMegs _  K6MVH 

Eliminates  drafting,  camera  work,  and  darkroom  entirely. 

36    How  I  Read  The  R.  O.'s  Handbook  &  Found  Happiness  -  .  _  .   Johnson 
fnstant  profundity, 

38   A  Look  At  Amateur  FM  Standards   ,  .  , WB6DJT 

Or.. .how  do  we  get  out  of  this  mess? 

43  An  Inexpensive  RF  Wattmeter  , ..,,.. .WB4IVIYL 

Surplus  meter  for  those  too  cheap  to  buy  a  regular  wattmeter. 

44  A  Remote  Multifrequency  Oscillator  For  Surplus  FM  Units.  .  W2ACM 

Drive  people  crazy  on  Jots  more  FM  channels  with  this. 

49  Add  Spotting  to  Your  VFO •...-.  K8BYO 

If  your  VFO  is  unspotted. 

50  Towards  an  Ideal  Solid-State  l-F  For  Amateurs K1CLL 

Closing  in  on  the  state  of  the  art  with  Bill  Hoisington. 

58   Ham  Exchange  ....,.•••....•.. ,  .  .  .  V\/A2ELA 

Visiting  foreign  amateurs  makes  trips  more  enjoyable. 

60  Super  Sixer WA3AQS 

Heath  wouldn't  recognize  it, 

62   Bob,  Bob,  Bobbin'  Along K1 YSD 

Special  April  feature  article.  Well,  it's  almost  April. 

68   The  Dip  Light    , VE3ECU 

A  grid-dip  meter  with  no  grid  and  no  meter. 

70   73  Checks  Out  The  Kris  Scanning  Receiver .Staff 

Snazzy. 

72   Two  Conversions  For  The  Motorola  41  V 

Part  1 1    AC  Power  Supply ,  . K9PKQ 

Part  2:   6  to  12V  Filament  Conversion W6YAN 

Here's  the  surplus,  if  you  want  to  make  an  issue  out  of  it, 

76   A  CW  Monitor ....._...  WB2GQY 

Using  a  98^  audio  module,  you  cheapskates. 

80  The  Logical  Approach  To  Surplus  Buying .Jim  Kyle 

Here's  your  key  to  fun  with  those  surplus  logic  circuits. 

96  Converting  The  Sonobuoy  to  a  2W  FM  Rig  .......  .  .nr^,  ,  .  W1BYX 

Two  meters.  Why  not  have  some  fun  with  this  one? 

97  Easy  Diode  Testing ..... K4JK 

Checking  out  those  bargain  diodes, 

98  Turning  The  AfM/GRC  9  Into  a  Novice  Rig W6JTT 

2—12  MHz  transmitter- receiver. 

104   Extra  Class  Study  Course,  Part  XtV .Staff 

Measurements. 
118   VHF-FM  And  You K9STH 

Part  of  our  Encyclopedia  of  FM;  a  good  part. 
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Subbands  Reallocated 


FCC 


Action 


Amendment    of    FCC    Rules    Adopted 

To  Shift  FruQuencles  find  Emissions 
in  the  Am+iteur  Radio  Service 

Amendment  of  Section  97.61  (a>  of 
{.he  Ruk^s  shifting  frequencies  and 
emissions  in  the  Amateur  Radio  Sex* 
vice  to  the  subbiind  where  A-1  emis- 
sion IS  exclusivelv  permitted  from  the 
147.9—148  MM/-  band  to  the 
144,0—144*1  MM/  bandi  and  shifting 
the  subband  when'  F-1  emission  is 
permitted  from  the  29.0—29.7  MH;t 
band  to  the  28*0—28,5  MHz  band,  has 
been  adopted  bv  the  Commission, 
effective  March  2,  1970  (Docket 
18508,  H1M-8H6,  RM-950). 

The  amendmetiU  were  ariginally 
requested  by  the  American  Radio  Re* 
lay  League  (AIUIL),  A  Notice  of  Pro- 
posed Rule  Making  in  the  matter  was 
released  on  April  3,  1969,  (FCC 
69-313),  inviting  interested  persons  to 
file  comments  on  or  before  June  11, 
1969,  and  replv  comments  on  or 
before  June  23.  1969. 

CJ 

Comments  in  support  of  the 
changes  were  filed  by  the  ARRL,  the 
Electronic  Industries  Association 
(EiA),  Central  Slates  VHF  Society 
(Central)^  and  Forrest  A-  Bartiett 
(W60WPK  A  comment  filed  bv  Donald 
R.  Nelsch  (K8EiW)  supported  adop- 
tion of  the  proposal  in  RM-8S6*  but 
requested  F'A  emission  to  be  included 
in  the  144.1  to  148.0  MHz  frequency 
band.  A  comment  filed  by  Howard 
McCall  <VV8TNF)  was  the  only  one 
which  opposed  adoption  of  the  pro- 
posal in  ltM-950*  No  reply  comments 
were  filed* 


SNOWMOBILE 
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MOBILE"...  a  first? 


Bin  Loefn&r  WIPFA  Salem  N.H.  combines  ham  radio  with  the  n^w  popukr  sport 
'  snowmobilinq.   With  a  Galaxy  FM  210  and  Antenna  Specialists  2  meter  gain 


CD  Group  Goes 
2  Meters  -  FM 


Bilf  Loeffier,  WIPFA  radio  officer 

for  the  town  of  Salem,  N.H.  recently 
announced  the  RACES  section  of  Civil 
Defense  has  planned  to  purchase  10 
GaldHV  FM  210  units  of  local  commu- 
nications. Recent  tests  made  with  the 
units  proved  the  town  to  be  neatly 
covered  with  mobile  operation  to  base 
station  with  no  blackout  area  what* 
ever.  Don  Alexander  WIUFK  and 
Tony  Coco  K1ILB,  communications 
officers  for  the  town,  feel  that  channel- 
ized operation  on  the  2  meter  FM  l>and, 
will  greatly  advance  the  local  oper- 
ation,  Salem  is  expected  to  be  the  first 
RACES  operation  in  New  Hampshire 
to  go  FM, 


YA  Club  Formed, 
Award  Offered 

Group  standardizes  prefixes 

Since  there  is  no  licensing  authority 
In  Afglaanistan,  amateur  operation  in 
that  country  has  been  somewhat  con- 
fused in  the  past.  Amateurs  have  mere- 
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In  its  comments^  ARRL  pointed 
out  that  the  144.0—1  46  MHz  band  was 
assigned  to  the  Amaleur  Radio  Service 
on  a  world-wide  basis,  and  that  the 
146.0—148.0  Mh/  bund  is  authonz:ed 
to  the  Amatt'ur  Radio  Service  in 
Regions  Two  (Western  Hemisphere) 
ana  Tiiree  < Southern  Asia  and  Oceania), 
and  to  the  fixed  and  mobile 
services  in  Region  One  (Europe,  Afnca, 
and  Northern  Asia);  that  while  the 
144,0—146.0  MH^  band  is  specifically 
authorised  for  amateur  satellite  oper* 
ation,  the  present  147*9—148.0  MHz, 
reserved  for  A-1  i' mission,  cannot  be 
used  in  Ref^ion  One.  The  proposed 
144 . 0 — 144,1  Will z  ba nd  ma y ,  h o wever , 
be  used  world-wide,  Canada  also  has 
set  aside  144.0-144.1  MHz  for  A-1 
only  operation. 


The  Commission  said  it  believes 
that  "clearing  a  portion  of  the 
144^146  MH/.  band  is  desirable  for 
continued  experimentation  in  space 
techniques  by  amateurs/* 

Central  commented  that,  although 
it  supported  the  proposal,  the  Commis- 
sion was  not  fs^oiuR  far  enough.  It  stated 
that  "the  assignment  of  the  first  100 
kHz  of  the  144  MHy.  Amateur  band  to 
A-1  emissi<in  is  at  best  a  stop  gap 
measure  ...  *^  and  that  additional 
protection  of  experimentation  may  be 
required  in  the  future,  The  Commis- 
sion said,  however,  that  the  evidence 
submiUed  by  Central  is  **insufficient  to 
persuade  us  that  a  htrger  subband  is 
needed  and  should  be  authorized  at 
this  time," 


antenna  mounted  on  front  of  Ski  Doo,  BiU  woj^ks  mio  the  WIALE  repeater  at 
Concord,  NM.  Power  for  the  rig  Is  t^ken  from  the  cigarette  lighter  socket  on  Ski 
Doo.  The  snowmobite  i^  a  Bombaidier  Ski  Doo  Nordic  640E.  Bill  is  also  a 
member  of  the  Saiem,  N.H.  S-Ki-Mos  snowmobile  club.  The  73  on  front  of  the 


*mobil&  is 
member:^. 


BiU*s  registration  number  in  the  Salem  S-Ki-Mos  club;  there  are  65 
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In  reference  to  the  suggestion  made 
bv  Mr.  iNelsch  that  F-4  emission  bu 
included  in  the  144.1—148.0  MH/ 
amateur  band  because  of  the  availabil- 
ity of  facsimile  equipment  of  commer- 
cial quality,  the  Commission  said  that 
this  retiuest  is  beyond  the  scope  of  this 
proeeeaini^.  It  added,  however,  that  the 
matter  is  the  subject  of  a  separate 
etition  for  rule  making  (RM-1429) 
iled  by  James  L.  Turrin  (WAgDCE) 
and  would  be  considered  when  that 
petition  comes  before  it. 

C 

Howard  McCall  told  the  Commis- 
sion that  he  disagreed  with  the  pro* 
posal  in  RM-950  to  relocate  F-1  emis- 
sion in  the  28,0—28  MHz  frequency 
band  because  it  would  result  in  a  loss 
of  2(Ml  kfl/  for  this  type  of  transmis- 
sion. Allhouj^h  the  proposed  relocation 
w(n;l(i  1 1- suit  in  a  reduction  of  20  kHz 
of  bandwidth  available  for  F-1  emis- 
sion^p  the  Commission  said  it  believes 
this  loss  is  **not  extensive  and  is  out- 
weighed by  the  advantage  of  moving 
radioteleprinter  emission  (F-l)  into  the 
CW  portion  of  the  28  MHz  band." 

Finally,  the  Commission  stated  that 
it  believed  that  the  shift  in  frequencies 
Wfjuld  not  affect  the  uperation  of  its 
users    sicnificantiv. 


Allied  has  free  classes 


L 


Allied  Radio  Corporation  will  begin 
its  annual  Novice  amateur  radio  license 
course  on  January  19,  at  the  main 
Allied  store,  100  N.  Western  Ave., 
Chicafio. 

The  free  14-week  code  and  theory 
course  will  meet  each  Monday  evening 
to  help  prepare  would-be  hams  to  take 
the  Novice  FCC  license  examination. 
The  course  will  be  taught  by  one  of 
A  Hied 's  staff  of  licensed  radio  ama- 
teurs, with  the  major  emphasis  placed 
on  learning  the  cchIc. 


ca 


FUCHV  A8,  Japan  —  Member  of  the  Far  Emt  Auxiliary  Radio  League  in  Japan 
receive  a  dvmnfiHiratityn  of  manufacdirer'f;  iii^rfarmam^e  npecifications  versus 
actual  per/or m« fire  in  elevirariic  equisjmcni  by  Mark  Radhe  {seated}  of  the  U.S. 
Armv  Depot  Cfm}ntanif  Japan.  Watching  the  demunsiratiun  are  (from  Left)  Skip 
Brady,  KA^Sti  WliaHHl,  Kd  F racier,  KA2ZD/WA0Zy.D.  and  BiU  Ross. 
KA2DK/Kr)LLK,  leafiue  president.  The  league  is  c€}mpt>tied  of  U.S.  military 
personnel  in  Japan  with  an  iutereal  in  amateur  radio.  The  group  promo teii 
aettvities  of  KA  stations  in  Japan  and  foateriy  goodwill  in  the  Far  East  and 
throughout  the  world  through  the  medium  of  amaieur  radio. 


W1TN0  (Teci)  in  Concord,  N.H, 
reported  that  he  worked  WIPFA/snow- 
nnobile  in  Salem,  N,H.  in  late  January, 
Bill  was  out  with  the  local  snowmobile 
club,  with  some  90  snowmobiles,  run- 
ning a  test  to  check  on  the  emergency 
use  of  FM  via  the  repeater.  The  test 
worked  perfectly,  easify  turning  on  the 
WIALE  repeater  in  Concord,  some  40 
miles 'away>  Is  this  the  first  repeater 
FM  operation  from  a  snowmobile? 


FCC  Nails  Ham  for  ^*Fraud'' 

In  a  public  notice  issued  on  January 
IB,  HI70,  the  FCCrevoked  the  license 
of  Herbert  L»  Rippe  W8DE,  According 
to  the  reports  Rippe  had  obtained  his 
two-letter  call  by  **£raudulent"  means, 
in  violation  of  Section  97.129  of  Ama- 
teur Rules  and  Regulations,  Part  97. 
His  revoeaticm  was  made  effective  as  of 
February  IG. 


ly  brought  in  their  equipment,  set  it 
up,  picked  out  a  call  they  liked,  and 
gone  on  the  air,  hoping  that  no  one 
would  get  upset  in  the  government. 

A  little  order  is  appearing  out  of 
the  chaos  now  with  the  formal  organl- 
i^ation  of  the  Camel  Drivers  Radio 
Club,  organ ii^ed  by  YA5RG*  The  coun- 
try has  been  broken  up  into  nine  prefisc 
districts,  and  the  club  will  endeavor  to 
get  all  ops  to  abide  by  them*  This  may 
be  helpful  and  wiU  certainly  go  a  long 
way  toward  preventing  one  op  from 
coming  to  Kabul  and  using  ten  differ- 
ent number  prefixes  in  order  to  gener- 
ate more  DX  activity,  giving  the  im- 
pression that  he  is  iictually  moving 
around  the  country. 

The  club  Ls  offering  the  Afghaninlan 
Rtuiio  Award  to  all  amateurs  and  SWLs 
of  the  world.  Contacts  must  be  con* 
finned  on  at  least  tw^o  amaieur  bands 
■lud  six  contacts  are  required  for  YA 
amateurs,  four  for  Asian  amateurs 
(except  YA),  three  for  Europeans,  and 
two  for  the  rest  of  the  world.  Send 
QSLs  and  10  IRCs  {or  one  dollar), 
contacts  from  196(3  on  count,  to 
CDRC,  Box  279  Kabul,  Afghanistan, 
Send  an  extra  dollar  for  airmail  return. 


VK9KY  ACTIVE  FROM 
COCOS  KEELING  ISLE 


One  of  the  more  remote  spots  in 
the  world  is  Cocos  Keeling  Island,  off 
the  coast  of  Australia  and  south  of 
Sumatra,  The  only  active  station  on 
this  island  is  VK9KY,  operated  by  Ken 
Young,  who  is  living  on  Cocos  running 
I  hi"  Ionospheric  Prediction  Service  Sta- 
tion. The  tower  is  used  for  the  vertical 
sounfling  of  the  ionosphere  and  the 
fixed  hi-am  on  top  of  the  tower  is 
pointed  at  Sydney  for  the  weekly 
reports  to  the  home  office. 

The  dipoles  are  used  for  contacts 
on  1  fa  and  20  meters  and  are  broadside 
to  Europen^  thus  holding  the  signal 
down  a  bit  toward  the  States.  Ken  is 
planning  on  putting  up  a  groundplane, 
and  may  even  be  able  to  swing  a  wire 
beam  in  a  stateside  direction.  There 
are,  of  course,  no  materials  available  on 
the  island  for  building  even  a  simple 
regular  beam. 

If  you  might  be  able  to  help  Ken 
out  with  antenna  materials,  his  address 
is  Box  31^  Cocos  (Keeling),  Indian 
Ocean  via  Perth,  Australia.  QSL  to  his 
manager  VK2SG,  He  often  can  be 
worked  on  20  meters  around  I20OZ4 
sideband.  Stamp  collectors  will  trea-^ 
sure  the  beautiful  bird  stamps  from 
Cocos, 


Since  I  am  sure  lliat  mi\ny  readers  must  be 
preUy  ^kk  of  residing  aboui  tlie  ARRL  in  my 
editorials,  I  will  ij^nore  Ihem  completely  iliis 
moiilh  except  for  a  sliort  answer  to  a  letter. 

Ihe  letter  (from  Paul  Oilly  WAllND,  15 
Rosewood  Drive,  Simsbury.  CT)  is  quite  critical 
of  me  for  having  bad  tilings  to  say  about  the 
ARRL,  which  he  considers  u  fine  organization 
which  has  helped  hams  in  countless  ways.  He 
feels  that  the  amateurs  are  enthusiastic  about 
incentive  ticensiiig  and  that  I  am  afraid  of 
progress  and  improvement  of  the  quality  of 
amalcurs. 

You  might  think,  from  some  of  my  mail  that 
[  have  written  editorials  saying  that  the  ARRL  is 
run  by  a  bunch  of  crooks,  headed  by  Captain 
Klutz,  a  chap  whose  morals  would  make  the 
Mafia  blush  and  wliusc  intelligence  would  hardly 
qualify  him  for  admission  to  the  Crotched 
Mountain  Home  for  the  Mentally  Retarded.  No 
matter  what  I  may  personally  think,  I  have  not 
wridcn  anything  like  that. 

The  ARRL  was  started  by  Hiram  Percy 
Maxim,  a  genius,  the  son  of  a  genius,  and  the 
grandson  of  a  genius.  It  look  genius  to  get 
something  hke  the  ARRL  going.  When  Maxim 
died  tliere  was  ^the  usual  fight  for  control  by 
those  of  less  tlian  genius  talent.  Some  day 
someone  will*  write  an  honest  history  of  the  ups 
and  downs  of  the  ARRL,  but  so  far  all  we  have 
seen  are  self-congratulatory  rewrites  of  history. 

1  iiough  the  Leamie  has  fallen  into  the  hands 
of  llu>se  of  less  ihan  genius  calibre,  the 
organization  continues  to  provide  many  ver>^ 
valiLable  services  to  the  amateurs  it  was  founded 
tti  serve,  lew  of  ihem,  unfortunately,  are 
completely  above  criticism.  We  have  not 
historicaMy  seen  much  improvement  in  ARRL 
programs  until  the  tide  of  public  opinion  has 
forced  changes.  In  connection  with  this  you 
miglil  note  that  the  voice  of  73  is  the  only  one 
not  stilled  by  fearful  publishers.  1  won't  list  the 
manLifacturers  who  withhold  their  advertising 
from  73  in  an  cfftrri  to  force  us  to  run  bland 
editorials,  but  they  arc  large  and  well  known,  and 
conspicuous  in-  their  absence  from  the  magazine. 

Perhaps  I  am  deluding  myself,  but  I  can't 
recall  running  into  a  fervently  anti-Wayne  Green 
amateur  thai  has  read  many  of  my  editorials. 
When  1  talk  v\  ith  ihem  I  find  that  tliey  are  mad  at 
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me    for    things    they    have    heard    (hat    I    ha\c 
written,  nal  for  .what  1  have  actually  written. 

Though  I  think  of  myself  as  a  conservative, 
many  readers  seem  to  teel  that  1  am  a  liberal.  My 
reaction  to  incentive  licensing  is.  1  think, 
conservative,  I  tecl  thai  the  ARRL  management 
should  have  consulted  the  membership  before 
petitioning  the  FCC  for  the  rules  change  and  I 
also  feel  that  the  whole  idea  would  have  been 
infmitely  better  if  additional  privileges  had  been 
offered  for  advancement  rather  than  the  punitive 
taking  away  of  privileges  from  those  who  chose 
not  to  advance.  It  is  basicalh  the  concept  of 
using  the  stick  or  the  carrot,  with  me  favoring  the 
carrot  and  ARRL  the  stick.  You  get  more  fik% 
Willi  honey  than  with  vinegar. 

A  recent  poll  asked  73  readers  if  they  thought 
amateur  radio  should  have  a  lobby  in  Washing- 
ton. The  response  was  almost  100%  in  favor,  yet 
the  probability  of  anything  tike  this  happening 
seems  remote.  WhyV  I  lie  ARRL  management 
certainly  recognizes  that  such  a  lobby  is  not  only 
needed,  but  is  of  critical  importance  to  our 
future,  yet  they  continue  to  do  everything  in 
their  power  to  keep  the  directors  from  bringing 
it  up  at  Board  meetings.  How  come?  As  one  of 
the  HQ  small  fry  explained  it  to  me.  the 
management  feels  that  if  a  lobby  is  started  in 
Washington  iliere  will  be  no  way  to  keep  the 
headquarters  from  eventually  being  moved  to 
Washington,  since  HQ  would  have  to  follow  the 
action,  Thev  don't  want  to  move.  Thev  have  nice 
houses,  friends,  and  are  comfortable  in  Newing- 
ton  where  they  are.  As  long  as  they  can  keep  the 
Washington  lobby  cooled  they  can  live  on  un- 
disturbed. 

But  what  of  amateur  radio,  you  ask?  Since 
few  of  the  ARRL  management  have  been  active 
amateurs  in  many  years  it  is  not  really  surprising 
at  their  seeming  lack  of  emotional  involvement 
with  the  hobby.  I  get  a  strong  feeling  that  this  is 
strictly  a  business  matter  with  them  and  nothing 
more.  They  try  and  have  business  interfere  with 
their  personal  lives  as  liltie  as  possible. 

You  might  contrast  that  with  the  involvement 
at  73.  Mike,  Ken  and  I  spend  a  good  part  of  our 
waking  hours  working  at  73  (or  hamming),  seven 
days  a  week.  You  will  seldom  not  find  at  least 
one  of  us  on  tap  by  6 a.m.,  and  the  work  goes  on 
into  the  night  when  deadlines  demand. 
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Internatfonal  BAX-1  Broadband  Ampfifier 
is  a  general  purpose  unit  which  may  be  used 
as  a  tuned  or  untuned  amplifier  in  RF  and 
audio  application.  For  example:  when  used 
as  untuned  RF  pre*amplifier  connect  between 
antenna  and  receiver  antenna  posts.  Ideal  for 
SWL,  Experimenter  or  Amateur  applications. 
Easy  to  buiid.  Complete  Kit-„,,,„ _ $3.75 

SPECfFICATrONS: 

1.  Power „ „__,„9  to  15  votls  dc  @  tO  ma 

2.  Frequency  Range,.. ^ 20  Hz  to  150  MHz 

3.  Gain  at  1  MHi,.„, „ 30  db 

Gam  at  150  MHz....... 6  db 

4.  Response  ref  1  mhz ,down  6  db  at  50  hi  , 

±3  db  100  hz  to  10  mhz 
down  15  db  at  100  mhz 
down  24  db  at  150  mhz 

5.  OperaliofiaT  Impedance „.50  to  SOO  ohms 

6.  Nol&e  _, „.__._ Jess  than  10  micro volls  rf 

across  50  ohms:  audio 
tess  than  ,0005  volts 

7-    Maximum  Input  LevtL.. 01  voJls  ac 

6.    Ouipui  al  Maximum  Input 50  ohms  —  .1  volt 

(Sil  1  mhi)..,*„.^^„^^,„_ 500  ohms  —  .5  volt 

Size  mches.......„„ ^ ^%"  x  1 V^^  x  1" 

Mounting  __„„„ ..,, „.4  holts  wrth  spacers 

Write  for  complete  catalog. 
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No  matter  how  much  good  the  ARRL  does, 
there  are  bound  to  be  some  bad  things  and  if 
these  are  not  discussed  and  exposed,  how  can 
Ihey  be  improved?  Bad  flourishes  in  secrecy  and 
dies  in  the  open. 

When  i  write  about  the  ARRL  I  try  and 
differentiate  between  the  75,000  members  (in- 
cluding me)  and  the  management  running  the 
show  at  Ne  wing  ton.  Most  of  the  bad  things  that 
are  going  on  are  attributable  to  this  small  group, 
not  the  members.  Now»  do  you  feel  that  there  is 
anything  wrong  about  discussing  the  problems  we 
are  having  with  what  can  best  be  described  as 
amateur  radioes  unelected  "government?"  Am  I 
being  picayune  when  1  criticize  this  group? 

Down  through  tJie  years  I  have  spoken  out 
many  times  in  my  editorials  in  support  of  many 
of  the  programs  run  by  the  League.  It  seems  to 
me  that  it  would  be  redundant  to  do  this  in  every 
editoriaL  For  the  most  part  readers  of  this 
editorial  are  the  same  readers  that  have  endured 
dozens  or  even  hundreds  of  my  past  editorials,  so 
I  try  not  to  repeat  myself  too  often. 

When  1  tlrst  started  in  amateur  radio  L  too, 
used  WlAW  for  code  practice.  Of  course  there 
were  not  nearly  as  many  alternatives  in  those 
days.  Few  amateurs  sent  at  less  than  13  per  on 
the  air,  (here  were  no  Novices  yet,  and  about  the 
only  choice  was  an  Instructograph  tape  maclune  or 
expensive  78  rpm  records.  Now,  with  inexpensive 
tapes  and  LP  records  available,  plus  thousands  of 
Novices  on  the  air,  the  need  for  WlAW  code 
practice  is  probably  not  as  dramatic  as  it  w^as  35 
years  ago,  but  thousands  of  would-be  amateurs 
still  tunc  in  WlAW  every  year  for  the  service. 

There  has  been  considerable  criticism  recently 
of  the  WlAW  practice  of  just  coming  on  and 
sending  code  or  bulletins  with  no  regard  for 
those  already  on  the  frequency,  but  I"  suspect 
Uiis  may  be  due  to  one  tactless  operator  rather 
than  headquarters  policy. 

The  Short-haul  limitations  of  amateur  radio 
were  responsible  for  the  beginnings  of  the  Ameri- 
can Radio  Relay  League,  since  relaying  was  the 
only  way  to  cover  longer  distances  before  the 
short  waves  were  discovered.  This  still  lives  on  in 
the  dozens  of  traffic  nets  spread  out  around  the 
country,  an  activity  that  is  basic  to  the  ARRL. 
Since  I  have  never  been  an  enthusiastic  CW 
operator,  my  own  experiences  with  traffic 
handling  have  all  been  on  phone  or  RTTY^  but  1 
certainly  never  put  down  the  fellows  that  love 
traffic  handling. 

Are  We  Afraid  of  Progress? 

Since  73  is  normally  months  or  years  ahead  of 
the  other  amateur  magazines  in  bringing  new 
technical  developments  to  the  amateurs,  our 
marks  in  "progress"  should  be  okay.  The  high 
density  of  technical  and  construction  articles  in 
73  should  acquit  me  on  'Improvement  of  quality 
of  amateurs." 

Might  1  point  out,  too,  that  only  73  has  run  a 
technical  study  course  to  help  you  upgrade  your 
license.  Are  we  doing  more  to  help  improve  the 


quality  of  amateurs  than  the  ARRL?  Speaking  of 
which,  whether  we  like  incentive  licensing  or  not* 
it  doesn't  seem  about  to  go  away,  so  perhaps  it  is 
time  to  sit  down  and  start  plugging  through  our 
Extra  Class  series. 

You  know,  I  suspect  that  if  Maxim  were 
running  ARRL  we  would  be  good  friends  and 
working  together  instead  of  the  present  system 
whereby  HQ  seems  to  be  doing  everything 
in  its  power  to  undercut  73  and  ignoring  as  long 
as  possible  the  needs  and  wishes  of  the  members, 

ARRL  November  Board  Meetinq 

Several  letters  have  been  received  complaining 
about  the  directors  meeting,  pointing  out  that 
they  spent  thousands  of  dollars  getting  together, 
only  to  discuss  trivia  and  to  ignore  the  major 
problems  facing  amateur  radio.  Since  I  have 
decided  not  to  be  critical  of  the  ARRL  in  any 
way  in  this  editorial,  I  shall  say  nothing  about  the 
Board  meeting  except  that  those  of  you  who 
have  access  to  the  January  QST  will  find  it 
fascinating  to  read  the  detailed  minutes  of  this 
historic    Board    meeting    starting    on    page    75, 

Improvement? 

Now,  didn't  you  like"  that  editorial  much 
better  than  those  rotten  ones  where  1  am  critical 
of  the  League?  If  this  turns  out  to  be  popular  I 
may  write  an  editorial  avoiding  critical  comments 
on  our  esteemed  competitors  down  in  New  York. 

New  Year's  Present  for  Wayne 

A  daughter  w^as  bom  to  my  wife  Lin  just 
hours  before  the  new  year.  Name:  Sage  Anetta 
Green,  Your  wives  may  be  interested  that  we 
used  the  bubble  all  through  pregnancy  and  during 
labor.  The  long  term  results  are  to  be  seen,  but 
labor  was  quite  easy  and  the  birth  was  quick.  The 
bubble,  if  you  are  not  familiar  with  it,  was 
invented  in  South  Africa  recently  and  provides  a 
way  for  extra  oxygen  to  get  to  the  baby's  brain 
during  pregnancy,  theoretically  helping  the  brain 
to  develop  better  and  faster  than  without  the 
oxygen.  It  also  helps  greatly  during  birth,  pro- 
viding the  extra  oxygen  at  this  critical  time,  and 
easing  delivery  markedly. 

Million  Dollar  TVI  Suit  Dies 

We  checked  with  Grid  W4GJ0  and  found  thai 
the  TVT  suit  against  him  has  been  dropped.  I  am 
sure  that  the  impressive  backing  Grid  got  from 
interested  amateurs  who  sent  donations  to  help 
with  the  fight  had  a  lot  to  do  with  the  dropping 
of  this  suit.  If  you  have  any  illusions  about  what 
a  great  fight  ARRL  puts  up  for  amateurs  that  get 
into  serious  legal  difficulties  such  as  this  one^ 
difficulties  that  could  well  turn  into  a  nightmare 
for  aU  amateurs  if  not  fought  to  the  bitter  end, 
then  just  drop  in  at  the  Ham  Shack  in  Sarasota 
and  talk  with  Grid,  You  will  find  that  not  one 
penny  of  the  thousands  of  dollars  Grid  spent  on 
his  fight  came  from  the  League. 

Legal  battles  like  this  one  might  never  get 
started  if  the  complainant  knew  that  the  amateur 
he  was  suing  would  be  supported  financially  all  the 
way  to  the  Supreme  Court  by  the  ARRL.  The 
Institute  of  Amateur  Radio  did  furnish  cash  for 
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PREFERRED  ANO  SPECrFIED  WORLD-WIDE  BY 
COMMUNICATION  ENGINEERS  AND  ADVANCED  AMATEURS 

Don't  settle  for  anything  less  than  the  very  best!  Use  Tefrex  Communica- 
tion products  —  for  long  lasting  optimum  performance  and  value! 
FR£E  .  ,  ,  Tech  data  and  pricing  catalogs  describing  off-the-shelf  and  cus- 
tom buift  antennas,  systems,  "Inverted-vee  kits"^,  towers,  mono-poJes 
and  rotable  ^'Berthas'V. 

For  commercial  and  military  applications  write  for  CM69  ...  for  amateur 
applications  write  for  PL69. 

Commanfcaffon 

■*0^^  taborororfes  ASBURV  PARK, 

*     *^^^^'  KEW  JERSEY  07712,  U.S.A. 


helping  amateurs  in  legal  difficulties,  because 
one  of  its  tenets  was  the  belief  that  one  ham's 
fight    is    amateur    radio's    fight.    If  the   Institute 

could  do  this,  so  can  the  ARRL.  The  next  time  an 
ARRL  director  talks  to  your  club,  ask  him  about 
this  ,  .  .or  write  to  him  and  ask.  Get  that  ball 
rolling.  Could  you  personally  stand  the  $5000  to 
$50,000  that  a  suit  like  this  can  cost? 

Band  Occupancy 

A  recent  study  of  the  occupancy  of  our  major 
by  rids  during  high  density  hours  shpwed  that  the 
Extra  Class  segments  are  getting  a  lot  more  use 
than  many  of  the  underprivileged  think.  The 
survey,  run  by  ARRL,  and  using  about  100 
amateurs  as  observers,  might  be  more  meaningful  if 
it  also  covered  medium  and  low  density  hours 
when  the  level  of  interference  does  not  keep  as 
many  operators  inactive  that  might  otherwise  be 
on  the  air.  1  suspect  that  the  General  bands  fill  up 
first,  then  the  Advanced,  and  lastly  the  Extra.  Full 
is  full,  and  when  all  are  full,  then  ail  are  being 
equally  used  .  .  .right? 

Free  Advertising 

Although  we  realized  that  73  is  very  popular  in 
colleges  all  around  the  country,  we  are  flabber- 
gasted at  the  strength  of  the  student  devotion.  You 
may  note,  as  we  have,  that  pictures  of  college 
students   with    the    ''73"    emblem    on    them   are 

appearing  in  papers  everywhere [ 

*  .  .  Wayne  ■ 
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Monthly  Report  of  Activities  on  our  Bands 

There  are  a  lot  of  interesting  things  going 
on  in  our  bands  that  are  all  too  poorly 
reported.  Starting  in  April  we  v^ould  like  to 
devote  some  space  in  73  to  reports  of  doings 
on  the  bands,  with  a  separate  section  de- 
voted to  each  amateur  band  and  mode. 
Reports  should  be  in  our  hands  by  the  tenth 
of  the  month. 

What's  interesting?  That  depends  upon 
the    band,    of    course.    Our    160m    readers 


would  like  to  know  about  DX  tests,  activi- 
ties in  rarer  spots,  nets,  new  counties  acti- 
vatedj  and  any  other  organized  activities  on 
that  band.  Heretofore,  there  has  been  no 
good  place  to  report  something  like  this  or 
any  way  to  organize  special  interest  nets, 
etc. 

On  80m  we  have  lots  doing  with  the 
traffic  nets,  plenty  of  interesting  activities  in 
the  Novice  band,  plus  DX.  I  don't  have  in 
mind  anything  like  the  QST  Station  Acti- 
vities  column  which  lists  who  bought  what 
new  equiprnent  and  who  passed  along  how 
many  messages.  But  if  TR8MC  shows  up  on 
3565  now  and  then,  I  think  a  lot  of  fellows 
would  like  to  know  about  it.  Up  in  the 
plione  band  there  are  a  number  of  interest- 
ing nets  that  could  well  use  some  publicity 
now  and  then.  When  the  Eyebank  Net  gets 
an  eyeball  to  the  right  spot  at. the  right  time, 
that's  news.  When  KR6AJ  comes  through 
regularly  on  3808,  that's  news.  When  DX- 
rainded  ops  manage  to  get  the  DX  stations 
to  tune  up  into  the  band  for  them,  that's 
news.  When  a  DXpedition  is  going  to  give 
the  75m  gang  a  workout,  everyone  would 
like  to  know  about  it.  I'm  sure  that  the 
RTTY  group  on  80  has  some  news  now  and 
then  that  they  would  like  to  pass  along... etc. 

DX  chasers  will  want  to  know  the  fre- 
quency, GMT,  and  QSL  manager  of  rarer 
DX.  We  will  pass  it  along,  complete  with  the 
call  of  the  fellow  reporting  the  news. 

On  the  higher  bands  I  am  sure  that  many 
of  us  want  to  know  what  is  happening 
around  the  country  on  FM,  TV,  SSTV, 
moonbounce,  satellites,  meteor  scatter,  and 
other  specialized  branches  of  the  tiobby. 

.  .  .W2NSD/1  ■ 
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In  the  past  several  weeks  I  have  been  doing  a 
great  deal  of  soul  seaichhig.  My  position  as 
editor  of  73  requires  that  I  give  full  and  adequate 
coverage  -  nonprefcrcnliully  —  to  all  facets  of 
amateur  radio*  Yet  tny  personal  involvement  has 
been  almost  entirely  with  VMf'  FM  and  repeaters. 
As  somewhat  of  a  prominent  figure  in  I'M  circles, 
I  fee!  that  I  am  under  a  special  obligation  to 
make  73  lake  up  ulicrc  I  M  Magazine  left  oif.  On 
the  other  hand.  73  has  always  represented  the 
DX'er,  the  sidebander,  the  CW  enthusiast. 

So  you  see  tlic  embryo  of  a  dilemma  that  has 
cost  me  more  than  just  a  few  hours  of  sleep.  The 
problem  became  even  more  dramatic  when  Mike 
Van  Den  Branden,  former  publisher  of  TM, 
joined  73.  With  the  entire  staff  of  the  now- 
defunct  FM  journal  at  73,  a  commitment  to 
heavy  FM /repeater  coverage  seemed  even  more 
necessary. 

Good  oV  Father  Green  gave  me  the  answer.  He 
came  into  my  office,  closed  the  door;  and  said 
something  like,  *'Okay,  it  canU  be  all  that  serious 
. ,  ,  We\e  got  Blue  Cross,  your  rent's  paid  up, 
and  we  all  love  you.  So  what's  on  your  mind?'^ 

I  told  him  that  I  felt  a  special  obligation  -  and 
hlclI  -  to  publish  circuits,  stories,  features  and 
news  about  the  fast-moving  and  ever-changing 
field  of  FM  and  repeaters,  but  I  couldn't  justify 
slighting  the  other  amateur  modes  Ln  the  process. 

There  would  be  no  need  to  slight  the  other 
aspects  of  radio,  he  told  me*  And  he  solved  my 
whole  problem  without  so  much  as  a  wrinkled 
eyebrow.  All  we  have  to  do,  he  saidj  is  incUide 
more  IM  articles  each  month  than  the  Journal 
did  -  and  do  it  without  sacrificing  any  of  our 
regular  content. 

Simple  solution  .  - ,  just  make  73  a  little  bit 
thicken  So  that's  what  we  did?  Is  that  any  way  to 
run  a  magazine?  You  bet  it  is! 

RM^1542 

One  year  ago  last  January,  FM  Magazine 
published  a  tentative  petition  with  regard  to 
repeater  rulemaking,  and  repeater  owners  were 
invited  to  submit  comments  and  recommenda- 
tions for  changes.  The  purpose  was  to  present  a 
comprehensive  rulemaking  proposal  to  the  FCC 
that  reflected  the  combined  ideas  of  all  active  FM 
people. 

Shortly  after  the  petition  was  published, 
suggestions  began  pouring  into  the  editorial 
office.  Then  the  League  decided  to  take  a  hand, 
too.  With  the  I- Nfers  going  aU  out  on  the  one  side 
to  get   a  meaningful  set  of  repeater  rules^  the 


ARRL  went  off  in  another  direction  by  appoint- 
ing a  staff  of  seven  men  to  study  the  ret] u ire- 
ments  of  repeaters  so  iivdi  the  League  itself  could 
make  a  recommendation  to  the  FCC, 

The  League  ignored  the  efforts  already 
under  way,  and  chose  instead  to  make  up  its 
committee  of  staunch  League  members,  nearly 
half  of  whom  have  not  participated  at  all  in  the 
actions  of  the  rulemaking  group.  Because  of  the 
apathy  of  part  of  the  League's  committee,  some 
of  the  more  conscientious  members  have  become 
quite  piqued,  and  are  looking  for  a  reorganiza- 
tion. Several  members  of  the  committee  have  not 
participated  in  any  of  the  group  functions,  a  fact 
that  has  stirred  considerable  controversy  among 
the  members. 

One  member  of  the  League's  advisory  group 
has  taken  a  more  than  passing  interest  in  the 
problems,  and  is  trying  to  pull  the  group  out  of 
its  slump  by  actively  campaigning  for  a  set  of 
proposed  rules  drafted  as  a  result  of  recom- 
mendations based  on  comments  from  repeater 
organizations  (particularly  the  California  Ama- 
teur Relay  Council)  and,  presumably,  the  original 
set  of  recommendations  published  in  FM  Maga- 
zine, That  man  is  John  J.  O^Brien  W6GD0,  who 
is  serving  the  dual  role  of  ARRL  repeater 
advisory  committeeman  and  FM  editor  of  Ham 
Radio.  (I  didn*t  think  it  was  legal  since  League 
President  Dennis  ton  told  me  personally  a  year 
ago  that  1  was  ineligible  for  the  committee 
because  of  my  former  association  with  FM 
Magazine.) 

At  any  rate*  O'Brien's  rules  have  been 
reviewed  by  a  number  of  active  repeater  groups, 
but  they  have  not  been  adopted  by  the  advisory 
committee.  His  recommendations  are  sketchy, 
but  they  appear  sound  and  workable.  The 
unt^ortunate  thing  is  that  his  proposal  is  a  long, 
long  way  from  home.  The  advisory  group  must 
agree  to  accept  it,  following  which  it  must  be 
sold  to  League  officials  in  Newington. 

Meanwhile,  hundreds  of  active  FM'ers 
responded  to  the  call  for  suggestions  published 
originally  in  FM.  These  recommendations  have 
been  sifted  and  integrated,  reworked  and 
redrafted.  Finally,  one  full  year  after  the  first 
draft  was  published,  the  final  non-ARRL  petition 
was  submitted  to  the  FCC.  I  personally  sub- 
mitted the  petition,  which  bears  identificatiori 
number  RM-1542,  and  will  attest  to  the  fact  that 
it  contains  the  ideas,  recommendations,  and 
constraints  recommended  by  the  collective  body 
of  active  FM'ers. 
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DELUXE 


^ucmet 


MODEL  270 

A  5  BAND  260  WATT  SSB 
TRANSCEIVER  WITH  BUILT-IN 
AC  AND  DC  SUPPLY,  AND 
LOUDSPEAKER,  IN  DNE 
PORTABLE  PACKAGE. 

The  Swan  Cygnet  is  the  most  versatile  and  portable  transceiver 
on  the  market,  and  certainly  the  best  possible  value. 
The  lightweight  compact  design  of  the  Cygnet  makes  it  arv 
idea!  traveling  companion.  You  can  take  it  with  you  on  vacation 
or  busine^  trip,  and  operate  from  your  motel  room,  summer 
cabin,  boat  or  car.  All  you  do  is  connect  to  a  power  source, 
antenna,  and  you're  on  the  air. 

AMATEUR  NET  PRICE 


$525 


EI_ECTRONlCS 

for  Better  ideas 
in  Amateur  Radio 

OCEANSIDE,  CALIFORNIA-A  Subsidiafy  of  Cubtc  Corporation 


NOW  AT  YOUR  DEALERS! 

FROM  THE  MAKERS  OF  THE  FAMOUS  GALAXY  TRANSCEIVERS 

The  Galaxy  FM-210  2  Meter  FM  Transceiver 


•  Now  every  Amateur  can 
buy  Galaxy's  well-known  quality 
and  performance  in  a  2-IVIeter  FM 
Transceiver!  This  American-made, 
solid-state,  FET  front  end  trans- 
ceiver  offers  no  compromise  per- 
formance for  direct  or  repeater 
communications,, .a  full  5  watts  of 
Power  {or  10  watts  with  the 
optional  AC-DC  Power  Booster!) 
Check  these  specs  and  you'll  agree 
it's  B  lot  Of  Transceiver  for  onlv 
$199.95! 
See  one. ..try  one/ 


galaxy  electronics 

"Pacesetter  in  Amateur/CommerctBl  Equipment  Design** 
10  South  34th  Street  •  Dept,73-FF46*  Council  Bluffs,  Iowa  51501 


In  case  you're  wondering  what  was 
in    R\I-1542,    the    essentials   are   listed   in   last 

monlh^s  'VModulated  Vibrator  Hash."  If  you're 
an  FM'er  and  you  care  about  recognition,  licens- 
ing, and  modifying  the  restrlL'tions  of  repeaters, 
write  the  ICC  now,  and  recommend  quick  action 
on  RM- 1 54 2. 

VIRGO 

Probably  every  ham  goes  ihrough  ihe  ''cute 
piiunetics"  stage  at  some  point  early  in  his  career. 
I  started  looking  around  frunticaily  for  something 
clever  back  in  1956  when  I  had  y  column  in 
Western  Radio  Amateur,  a  west  coast  publication 
published  by  Don  Williamson  W6JRE.  I  wanted 
something  snappy,  like  '*Never  Say  Die,"byi  my 
call,  imfortLinately,  didn^f  end  willi  ''NSD.'' 
Oiiite  coincidenlally,  during  ;i  late  niglit  QSO 
with  my  half  converted  tnililary  surplus  trans- 
ceiver^ someone  f  don*t  even  remember  who- 
conimented  thai  my  signal  was  so  raunchy  it 
sounded  as  if  I  were  modulating  vibrator  hash. 
The  coiurnn  title  was  born  for  me.  It  was 
somethinE  I  was  never  crazv  about,  but  it  seemed 
reasonably  apropos,  so  it  stuck  .  ,  .  through 
several  amateur  publications. 

It  wasn^l  LnUil  after  I  iiol  to  73  and  Wavne 
introduced  me  to  somcuae  as  *'Mr.  Virgo  him- 
self."  that  I  became  totally  disenchanted  with  the 
vibrator  hash  bit.  After  overcoming  my  initial 
depression  resulting  from  the  fact  that  I  hadn""! 
IhouHht  of  the  Zodiac  tie-in  mvself.  I  elected  to 
retire  the  tired  'ilash''  for  good,  I  rom  now  on, 
ril  he  Mr*  Vireo  Himself. 


SPECIAL   PEOPLE 

Sometimes  1  think  sonic  body  ought  to  do 
something  special  for  the  "special  people"  in  the 
ham  radio  business,  I  he  special  people  are  those 
who  manufacture  and  sell  the  gear  we  use.  I've 
been  around  long  enough  to  know  that  no  one 
gets  rich  doing  business  with  hams.  Yet.  as  hams, 
we  demand  more  of  these  fine  talks  ihan  we'd 
expect  of  Sears  or  Montgomery  Ward-  and  we 
get  il! 

IVc  k)st  track  of  the  times  IVe  pestered  poor 
old  Ted  W6UOU  at  Henry  Radio  in  Los  Angeles. 
This  rig  didn't  work  right  or  a  part  was  missing 
from  that  antenna  kit.  Never  a  complaint  or 
question.  Always,  the  Henry  people  would  make 
sure  I  was  satisfied  before  1  left  tlie  store. 

My  dad  {Ken  Sr.,  K6M0B)  rea//y  puts  them 
through  their  paces.  He's  an  active  ham  with 
interests  that  change  with  the  seasons.  And  he 
lives  no  more  than  a  few  blocks  from  Henry's 
L.A.  store.  He  goes  from  6  meters  to  75„Jhen  he 
gets  a  yen  for  1 5  and  20  sideband... it's  beams  and 
towers  and  quads, ..something  for  the  shack,  then 
something  for  the  mobile.  And  each  clumge 
means  a  trip  to  Henry,  to  check  in  the  old  gear 
and  check  out  the  new.  Vm  sure  half  the  stuff  he 
carts  out  of  Henry's  never  even  gets  turned  on* 
Everybody  there  pretty  much  knows  him  by 
name,  and  I  suspect  they  don't  even  bother  to 
wTite  up  the  paper  on  half  !iis  purchases,  knowing 
he'll  be  back  in  a  w^eek  or  tw^o  to  trade  it  all  in. 

But  they're  good  sports  at  Henry's -like  they 
are  at  a  lot  of  other  stores  where  you  and  1  and 
my  dad  buy  gear.  They  may  flinch  when  they  see 
us  w^alk  in  the  door,  but  thev  don't  sliow  it,  bless 
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Bob  Eshleman,  W4QCW, 
earns^top  Five  Band  DXCC  Award  and  his 
trusty"  2-K  amplifier  was  with  him  all  the  way! 


1 


r 


Most  amateurs  dream  of  being  number  ONE.    Few  have  the  opportunity. 
W4QCW  was  ready.    Bob  had  the  skill,  the  patience  and  he  had  the 
fine  equipment  he  needed.    At  Henry  Radio  we  are  proud  the  2-K  helped 
W4QCW  win  this  unique  honor. 

Like  Bob  Eshleman  you  can  own  a  big  2-K  signal.    Three  thousand  dis- 
cerning amateurs  throughout  the  world  are  solving  their  communications 
problems  with  2-K's—the  "clean  signal"  amplifier.    For  maximum  power, 
maximum  Unearity  and  maximum  value  the  answere  is  obvously  the  2K-3. 

$745.00    Floor  console  or  Desk  model. 

EASY  FINANCING  •  10%  DOWN  OR  TRADE-IN  DOWN  •  NO  FINANCE  CHARGE  IF  PAID  IN  90 
DAYS  •  GOOD  RECONDITIONED  EQUIPMENT  •  Nearly  all  makes  and  models.  Our  reconditioned 
equipment  carries  a  15  day  trial,  90  day  warranty  and  may  be  traded  back  within  90  days  for  full 
credit  toward  the  purchase  of  NEW  equipment.  Write  for  bulletin.  Export  inquiries  invited. 


TED  HENRY  {W6U0U) 


BOB  HENRY    (W0ARA) 


WALT  HENRY (W6ZN) 


11240  W.  Olympic  Blvd.,  Us  Angeies,  Calif.  90064 

213/477-6701 
931  N.  Euclid,  Anaheim,  Caltf.  92801  714/772-9200 
Butler,  Missouri  64730  816/679-3127 


Henry  Radio  has  representatives  in  different 
areas  of  the  U.S.  to  simplify  ordering  for 
those  living  near  one.  Or  you  can  order 
direct  and  we  will  ship . . ,  across  the  street 
or  around  the  world.  Call  or  write  for 
specifications  and  terms. 

Texas  area:  Stewart  E.  Fason,  W5RER 
New  York  area:  John  Richardt,  W2WIY 
Chicago  area:  Bill  Reynolds,  K9ZXD 


% 


% 


Attention:  Military  and  commercial  users: 


The  new  3K  amplifier  is  now  available  for  con- 
tinuous duty  high  power  R 1  1  V  and  extra  power 
SSB  operation,  $895.00  F.O.B,  Los  Angeles,  Calif. 


E  spent  this  evening  on  the  air,  working  old 
friends  whom  I  haven't  contacted  in 
months*  Now  my  antenna  situation  is  cleared  up 
Fve  been  making  up  for  a!l  the  time  !Ve  been 
struggling  with  hmited  means  . . ,  dipoles  mainly. 
After  three  or  four  contacts  I  got  a  call  from  a 
fellow  in  a  nearby  town.  He  has  one  of  those 
shiny  new  two-letter  calls,  but  he  used  to  be  an 
ordinary,  garden  variety  K2  like  the  rest  of  us 
plain  peasants, 

'Tve  been  reading  your  stuff  in  73/'  he 
began.  His  tone  was  a  little  patronizing,  as  though 
he  were  at  least  the 
book  reviewer  of  the 
Sunday  Times.  *Tt's 
pretty  good,"  he  suys, 
"but  I'd  sure  like  to 
talk  to  you  about  one 
rock  you  pulled.  I  dis- 
agree with  you  com- 
pletely on  that  one. 
Kid*  Pm  sure  you 
didn't  mean  it  the 
way  it  sounded,  Dave." 

This  sounded  ser- 
ious and  it  piqued  my 
curiosity*  I  asked  him 
what  part  of  the  ar- 
ticle he  meant,  but  he 
demurred,  saying  he'd 
rather  not  discuss  it 
on  the  air.  He  indi- 
cated that  he  would 
call  me  on  the  tele- 
phone, but  did  not 
wish  to  talk  about  it 

at  present,  1  told  him  that  I  didn't  mind  his 
taking  issue  with  what  1  had  wr!tten,**after  all^ 
the  objective  of  a  column  like  mine  is  to  provoke 
Ihouglit  tmd  discussion,  I  never  intended  to  write 
the  sort  of  mealy-mouthed  ambiguity  with  which 
everyone  would  automatically  agree.  I  did  not  set 
out  writing  for  73  merely  in  order  to  put  down 
on  paper  at!  those  things  which  would  justify 
widely  held  opinions,  merely  to  bolster  them.  I 
added  that  sometimes  an  opposite  opinion  could 
serve  to  strengthen  a  reader *s  precepts  and  ideas, 
thus  could  serve  two  opposing  viewpoints. 

This  particular  column  did  not  carry  anything 
too  terribly  controversial,  for  I  was  merely  trying 
to  show  how  some  topics  might  be  handled 
innocuously.  To  be  honest,  the  piece  was  written 
more  or  less  jocularly^  with  no  reaUy  serious 
objective  in  mind  other  than  to  illustrate  the 
folly  of  outlawing  particular  sLibjects  on  the 
ground  that  they  are  in  and  of  themselves 
unsavory  and  unwholesome.  I  thought  to  myself, 
"Perhaps  he  has  taken  exception  to  the  part 
about  religion.  Many  persons  have  rather  tiiin 
skins  on  this  subject,  and  consider  it  improper  to 
discuss  at  all"  When  I  asked  him  about  this  he 
said  that  it  was  not  the  part  about  religion. 

By  this  time  I  was  puzzled,  and  started 
pumping  him.   But  he  would  not  say  anything 


more  than  he  had  already  said.  He  simply 
changed  the  subject  and  would  not  ''drop  the 
other  shoe." 

Then  I  began  to  feel  the  pangs  of  annoyance. 
Why  should  I  have  to  listen  to  what  he  had  to  say 
in  the  first  place?  He's  not  particutariy  qualified 
to  do  more  than  express  an  opinion,  not  being 
any  sort  of  an  expert,  so  far  as  I  know.  Td  gone 
over  the  column  mentally  in  order  to  puzzle  out 
what  could  have  bugged  him,  but  couldn't 
imagine  what  it  was.. .unless  it  was  the  part  about 
the    pig  farmer  in  Secaucus  who   ran  for  tlie 

Presidency  so  often. 
In  my  article  I  alleged 
that  he  could  not 
have  done  worse  than 
some  of  our  recent 
Presidents,  governors, 
and  mayors.  Maybe  it 
was  that  apparent  ir- 
reverence that  an- 
noyed him. 

Now  that  I  think 
of  it,  I  tend  to  Bff^e 
with  him.  I  too  am 
annoyed.  Fm  annoyed 
at  myself  for  not  say- 
ing that  the  pig  farmer 
would  have  done  bet- 
ter than  some  of  our 

recent  leaders! 
•  «  • 

The  other  after- 
noon the  educational 
TV  station  program- 
med the  new  film  pro- 
duced and  directed  by  Dave  Bell  W6BVN,  entit* 
led  The  Ham's  Wide  World.  I  was  very  much 
impressed  with  it,  and  must  confess  that  it  turned 
out  a  darned  sight  better  than  I  thought  it  would. 
I  don't  wish  to  sound  patronizing  about  it,  for  it 
needs  no  qualifying  preface  or  apologetic  fore- 
word to  prepare  the  way  for  some  amateurish  or 
unprofessional  home-movie  type  stuff ...  it  is  a 
finished  product  in  every  sense  of  the  term. 

I  was  a  littie  irked  about  its  limiting  the 
activities  shown  to  those  which  are  ARRL 
conmected,  thus  making  non persons  of  hams 
who  don't  belong  to  the  League.  While  it  is 
perfectly  reasonable  for  ARRL  to  depict  League 
activities  in  any  film  which  it  sponsors,  it  should 
not  be  forgotten  or  overlooked  that  there  are 
thousands  of  amateurs,  engaged  in  helpful 
spheres  of  hamming,  thoroughly  in  keeping  with 
the  spirit  of  dedication  to  the  public  good.  This  is 
only  a  minor  point,  however,  and  can  be  dis- 
missed in  view  of  the  overall  value  of  the  fihn. 

The  best  thing  about  it.  to  me»  is  that  there 
are  entertainment  values  in  it,  which  have  been 
all  too  lacking  in  its  predecessors.  Most  of  tlie 
earlier  efforts  were  marred  by  a  certain  quality  of 
dreariness.  The  voice  of  K4LIB,  Arthur  Godfrey, 
is  so  familiar  that  any  audience  can  identify  with 
it  readily,  and  he  was  probably  the  best  possible 
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HERE'S  THE  ALL  NEW  &e^  22  'er  MK  11 


2  METER  TRANSCEIVER 


THESE 


EXCLUSIVE 
EAT U RES 


SELF  CONTAINED    VFO 

SUPEf=l  SENSITIVE 

SOLID  STATE  RECEIVER 

40  WATT  TRANSMITTER 

HIGH   LEVEL  MODULATION 

SPEECH  CLIPPER 

BUILT-IN  AC  AND  MOBILE 
POWER   SUPPLY 

AMPLIFIED  AGC 

ADJUSTABLE  SQUELCH 

COVERS  MARS  AND  CAP 


see  it  at  your  focal  dea/er's  — 

Amateur  Net  Price  S349.95 
comp/ete  with  PTT  microphone 


e.t. 


^Cef^ 


associates,  inc. 


LITTELL  RD..  EAST  HANOVER,  N.  J.  07936 


% 


choice  as  narrator. 

You  will  probably  have  an  opportunity  to  see 
the  film  since  it  has  been  accepted  by  National 
Educational  Television  for  showing  on  all  educa- 
tional channels  for  the  next  couple  of  years.  I 
recommend  that  you  take  the  time  to  view  it,  for 
It  is  surely  an  excellent  piece  of  material  v/hich 
should  help  to  promote  good  relations  betw^een 

amateur  radio  and  tlie  public. 

•  •  • 

I've  got  to  level  v^ith  you  about  something 
that's  been  bothering  me  since  I  started  writing 
LEAKY  LINES.  There  have  been  letters  and 
phone  calls  ,  ,  .  even  visits,  all  expressing  satis- 
faction and  enthusiasm  witli  my  position  con- 
cerning ARRL's  extraordinary  lack  of  respon- 
siveness on  certain  issues  recently. 

When  this  sort  of  response  occurs.  It  is  natural 
to  assume  that  it  will  be  followed  by  some  sort  of 
action.  Such  a  response  signifies  a  readiness  to 
roll  up  the  sleeves  and  do  a  job.  It  denotes 
agreeement  that  the  League's  only  chance  to 
become,  in  fact,  what  it  claims  to  be,  Mes  in  the 
direction  of  increased  membership  activity* 

But  what  have  they  done?  Precisely  nothing! 
That  is,  all  excepting  the  members  of  the  Atlantic 
Division,  who  elected  W3EPC,  who  may  just  turn 
out  to  be  the  best  director  in  years. 

How  are  the  rest  of  us  supposed  to  match  the 
Atlantic  Division?  If  the  only  action  a  member 
can  take  is  to  vote  in  an  election,  a  lot  of  people 
are  going  to  be  cooling  their  heels  for  a  long  time. 
If  a  member  has  to  suffer  the  leadership  to  do 
anything  it  wishes,  pending  tlie  only  date  on 
which  he  can  register  disapproval,  election  day,  it 
seems  unlikely  that  any  tiling  will  be  accom- 
plished to  effect  any  improvements.  What  are  we 
supposed  to  do  until  then? 

I  think  the  time  has  come  to  think  real- 
istically  about   some   structural  changes  in  the 


League  machinery.  Is  it  possible,  I  wonder,  to 
restructure  the  League,  so  as  to  be  able  to  recall 
or  dismiss  persons  who  are  not  doing,  or  show  no 
signs  of  wtllingness  to  be  doing,  Ihe  job  they  were 
elected  to  do?  In  Britain,  whenever  there  is  any 
sort  of  disagreement  in  which  the  opposing  forces 
are  unalterably  unwilling  to  come  to  a  position  of 
compromise,  they  hold  a  *Vote  of  confidence," 
in  which  the  popular  support  and  rectitude  of  the 
**ins"  is  tested  in  a  general  election.  If  the  Prime 
Minister  cannot  muster  support  for  his  program, 
the  other  party  takes  over  the  reins  of  govern- 
ment, and  names  a  new  cabinet*  In  this  way, 
although  the  parties  may  face  periodic  crises,  the 
body  politic  is  Constantly  able  to  renew  and 
refresh  itself,  secure  in  the  knowledge  that  the 
will  of  tJie  constituency  is  being  served  and 
gratified. 

Perhaps  we  could  estabUsh  some  similar  or- 
ganizational arrangement  in  the  American  Radio 
Relay  League,  It  would  certainly  be  a  distinct 
novelty  to  know  that  the  democratic  (small  d) 
institution  of  a  two-party  system,  which  works  so 
well  for  our  nations  would  guarantee  a  more 
equitable  situation  in  the  ARRL, 

Doubtless,  this  type  of  change  would  result  in 
one  thing,  at  least.  It  would  compel  every 
functionary  desirous  of  retaining  his  post  to  pay 
some  heed  to  the  membership,  lest  he  get 
"dumped."  If  they  did  not  like  w^hat  he  was 
doing,  Uiey  would  simply  hold  an  election,  and 
the  guy  would  either  shape  up  or  ship  out. 

IVe  always  admired  the  British,  The  main 
reason,  1  tliink,  is  because  of  this  extraordinary 
tremendous  concept  of  government,  geared  and 
gaited  for  the  benefit  of  the  governed,  rather 
than  those  who  govern.  Good  system,  that* 

TiU  next  time,  73 
. . .  K2AGZ 


MARCH  1970 
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advl  :6d  by 
ou  goona  ' 
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I   iiisLst    ^^-'       you  prx.io 
should    ce   boi"''^d    in  oil    ov 


It  IS  a  sorry  filing  that  many  advanced  persons 
today  hate  to  sec  anyone  less  gifted  get  anything 
or  anywhere.  1  know  of  many  hams  that  would 
rather  see  a  piece  of  Novice  equipment  that  had 
gathered  dust  for  years  remain  so  than  to  help 
some  poor  kid  trying  *o  get  on  the  Novice  band 
and  give  him  something  that  will  olhcrwise  never 
be  used. 

Harold  D.  Mohr  K8ZHZ 

5670  Taylor  Road 

Gahaiuia  OH 


Leaky  Line^  Feedback 

In  regard  to  the  Leaky  Lines  editorial^  I  found 

it  one  of  the  most  fascinating  ham  radio  articles 

that  I  have  ever  read.  I  saw  thru  that  bunch  of 

ARRL  clowns  way  back  in  the  50*s.  I  sure  go 

along    with    your    ideas    that    the    commission 

believes  the  ARRL  is  a  spokesman  for  all  of  us 

hams,  and  I  fully  intend  to  tell  them  that  I  for 

one   am    not    a    tbnd    member  of  the   ARRL; 

further  J  I  know  hundreds  of  others  who  feel  the 

same  way- 
Kenneth  Mahoney  KGOPG 

455  41st  Ave, 
San  Franciseo  CA  94121 

1  think  that  Dave  Mann*s  ideas  are  very  close 
to  the  trulh„-but  I  sometimes  wonder  if  the  mass 
of  your  readers  are  as  fully  committed  to 
amateur  radio.  What  Tm  trying  to  say  is  that  I 
feel  that  your  articles  and  critiques  are  causing 
people  to  think,  and  most  people  don*t  Ukc  to 
think!  If  Pm  wrong,  please  correct  me. 

NeO  Johnson  W20LU 

With  reference  to  Dave  Mann's  "editorial" 
(73,  February  1970}  about  QRM  from  WlAW,  1 
would  like  to  point  out  to  your  'readers  one 
example  of  the  faulty  reasoning  found  so  often  in 
your  magazine.  It  is  true  that  WlAW  is  just  an 
amateur  station,  but  unlike  any  other  club 
station,  it  represents  nearly  100,000  amateurs, 
worldwide-  As  such^  it  has  special  permission  to 
operate  transmitters  on  seven  bands  concur- 
rently. As  it  would  be  impossible  to  check  all 
frequencies  just  before  transmitting- and  we 
know  that  such  checks  are  not  always  accurate, 
anyway—  I  would  suggest  that  Mr.  Mann's  two 
friends  should  step  aside  graciously  in  the 
interests  of  the  thousands* 

At  Taylor  WB4CTY 
5722  1st  St.  S 
Arlington  VA 

I  have  just  received  and  read  most  of  Feb- 
ruary 1970  issue.  As  I  have  received  and  read  the 
first  issue  and  all  issues  since,  I  must  agree  the 
Feb  1970  issue  is  one  of  the  greaters.  There  are 
numerous  articles  in  this  issue  and  I  am  glad  to 
see  that  not  only  both  sides,  but  most  sides  are 
represented, 

I  must  take  issue  with  your  Leaky  Lines 
editorial  by  Dave  Mann.  It  is  such  articles  that 
have  brought  much  of  the  things  we  are  not 
proud  of  in  ham  radio  today.  He  says  that  most 
all  technicians  got  their  licenses  by  fraud.  Who  is 
responsible  for  this,  if  true?  Certainly  not  the 
Tech.  Why  not  call  all  of  the  Generals  or  higher 
in  that  give  these  tests  and  ask  them  if  the  Tech. 
has  a  valid  license,  that  they  signed  their  names 
under  oath. 


I  find  that  Leaky  Lines  stuff  on  said-to-be- 
taboo  topics  not  very  interesting  in  a  ham 
magazine.  I  am  interested  in  the  subjects  all  right. 
but  not  in  a  magazine  that  I  regard  as  a  technical 
gold  mine.  Speaking  for  myself,  I  have  never 
hesitated  to  discuss  anything  over  the  air,  and 
have  found  plenty  of  other  hams  ready  to  take 
part. 

Bob  Eldridge  VE7BS 

8386  McGregor  Avenue 

Burnaby  1,  B,  C. 

Drumodulation? 

Enjoyed  the  January  1970  issue  immensely, 

especially  the  article  on  SSB^  AM-FM  Modulator 

by  Bill   Hayes,   Seems  though  that  this  article 

should  have  been  in  the  April  issue.  Would  like  to 

suggest    another    method    to    obtain    the    same 

results  without  using  an  oil  drum-  First,  the  trunk 

lid  should  be  properly  grounded  to  the  car  body. 

Silver-plated  linger  stock  should  be  fine  for  this 

job.  Next  mount  a  10  in,  piece  of  healing  duct  to 

the  bottom  of  the  trunk.  The  cavity  could  then 

be   tuned  by  banging  on  the  trunk  lid  with  a 

sledgehammer- 
Wallace  WA80XR 
5696  Williamson  Ave. 
Dearborn  MI 

You  have  got  to  be  kidding!  In  the  ''SSB 
AM— FM  Modulation  System"  article,  Jan  70,  F9 
Is  not  kosher  for  ham  use. 

What  he  has  got  there  is  most  probably 
F9-  depending  on  how  he  modulates  the  sub- 
earring  either  AM-FM  or  FM-l^M  as  in  telcmctr>^ 
and  all  those  Muzak-type  SCA  systems  on  broad- 
cast FM,  Minimum  bandwidth  of  the  signal  must 
be  in  the  subcarrin  frequencies;  in  this  case  35 
kHz  deviation,  plus  bandwidth  of  the  Subcarrier 
modulation.  Not  such  a  good  idea  except  for  the 
wide-open  spaces  of  two  or  up.  Howsomever.  the 
article  rates  a  nod  for  the  idea  on  cavities.  The 
idea  of  trying  a  55  gal  drum  hadn't  struck 
me— trying  for  a  low  cost  Magic  Tee  for  a 
one-antenna  2  meter  FM  repeater.  A  drum  might 
work  1 

Fritz  Hervey  WB4MSJ 
Rt.  1  Indian  Trial  NC 

Comparison 

I  received  my  issue  of  73  whicb  was  excellent 
as  always.  I  also  picked  up  a  copy  of  CQ  at  the 
newstand  and  this  is  what  I  noticed. 
Number  of  articlBs  in  73:  28  technical  articles 
not  counting  the  excellent  editorials. 
JSTumber  of  articles  in  CQ:  9  and  these  were  not 
all  technical  articles.  Strange  thing  too  about 
these  9  articles:  5  were  by  the  same  two  authors, 
giviiig  me  the  impression  that  CQ  is  hard  up  for 
suitable  articles  and  good  authors.  This  is  bad 
enough  but  the  editorials  in  CQ  are  all  noncom- 
mittal and  don't  state  a  positive  point.  CQ  is  just 


14 


73  MAGAZINE 


LEARN   CODE  THE    NEW   EASY   WAY 


H       BEGINNER 


NOVICE 


GENERAL 


III 


0 

o 

a 

w 

< 

■D 

W 

TJ 

O 

0 

0 

flB 

» 

c 

•  ^m 

i 

3 

o 

^ 

o 

w 

m 

3 

-0 

« 

>^ 

^^ 

^ 

c 

%fi 

*^m 

W 

» 

& 

CODE    BOARD 

ET  ISAHDRMUFBL  POCQWKNVG  J  YXZ 


y 


1  2  3  4  5  6  7  8  9  0  #    *  ?  r  w  m  d  a  k 


STUHLMAN    ENG.CO. 

tout*    126 

PLAINPIEL0  ILL. 
40344 


O 


a 
III 


$9.95 

pOit  paid 


COMPUU^*  BOARD-STYLUS -BUZZER- BATTERY 

Actual  siztt    6X10  inches 

send    check  or   money    order    (no  COD  s) 


$9.»' 

post  paid 


STUHLMAN    ENGINEERING    CO. 


ROUTE    126    EAST 


P.0.236-A 


PLAINFIiLD.  ILLINOIS    60544 


wishy-washy  io  its  content  and  will  not  take  a 
stand  where  there  miglit  be  a  chance  of  getting 
caught  m  a  corner. 

Keep  up  the  good  work  at  73 -you  put  to 
shame  all  the  other  ham  publications  put 
together.  Even  though  1  am  thousands  of  milen 
away,  you  have  my  support  in  any  way  possible. 

Richard  J,  Moiby 

579th  Ordnance  Co, 

APO  New  York 

Ham  Lobby 

You  undoubtedly  saw  the  article  (on  spec- 
trum grabbing)  in  the  December  5th  Wall  Street 
Journal,  This  publicity  certainly  points  up  drama- 
tically the  need  for  a  PR  bureau  and  lobby  for 
radio  amateurs, 

Everett  T.  Plume r  WbSWT 
1244  Sixth  Street 
Santa  Monica  GA 

The  article t  "Spectrum  Scramble  —  Airwave 
Jam    Worsens   As  More    Radio    Users  Demand 

Frequencies'*  backed  up  the  editorials  that  I  have 
been  writing  about  the  vital  importance  of  our 
having  a  Jobby  in  Washington ,  yet  the  ear  in 
Newington  seems  to  be  as  deaf  as  ever,  and 
nothing  else  much  seems  to  be  taking  shape. ^ , 

.  .  ,  Wayne 

1984 

Being  relatively  a  newcomer  to  the  ranks  of 
radio  amateur  hamdom,  having  obtained  my 
license  only  a  year  ago,  I  have  carefully  studied 
the  situation  which  exists  in  the  amateur  world 
before  plunging  in   with  both   feet-  Years  ago 


while  yet  in  high-school,  1  had  sensed  something 
in  regards  to  the  ARRL  which  at  that  time  I 
could  not  quite  ascertain  the  nature  of.  In  your 
battle  against  the  undemocratic  nature  and  scope 
of  this  organization.  I  believe  I  have  been  able  to 
pinpoint  the  factor  which  gave  rise  to  a  "queasy '^ 
feeling  earlier  and  remains  with  me  to  this  day 
whenever  confronted  with  this  organization*  fn 
its  manner  of  operation  it  resembles  some  of  the 
radio  societies  in  the  Red  fascist  countries.  It 
seems  to  serve  the  interests  of  ^*Big  Brother"  far 
more  actively  than  the  rights  of  the  ham.  But  the^ 
why  shouldn't  it  if  it  was  set  up  by  Big  Brother 
for  the  sole  purpose  of  keeping  control  of  radio 
enthusiasts?  Instead  of  trying  to  instill  demo- 
cratic concepts  into  an  organization  which 
because  of  its  nature  can  only  reject  them,  would 
it  not  be  far  wiser  to  organize  a  new  ham 
organization  along  the  lines  of  the  NRA,  AOPA 
etc?  Any  new  movement  though,  established 
while  a  prior  despotic  group  is  still  in  power^ 
must  have  as  a  focusing  point  a  published 
medium  which  breathes  life  and  spirit  into  the 
soul  of  the  new  organization* 

Jesse  G-  Korchmaros  WB8CDP 

331  Jackson  Drive 
Campbell  OH 


Tailored  CaUsign 

When  I  write  to  you,  it  is  primarily  to 
announce  the  event  of  the  year!  Tve  got  my  call 
sign,  at  last 

1  got  it  on  my  birthday,  and  it  reads  LA8PM* 
Since  my  name  is  Per  Marienborg,  I  thought  it 
pretty  nice  of  Televerket  (Norwegian  FCC). 


1 
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After  liaving  spent  my  two  months  summer 
holiday  working,  I  bought  a  Soinmerkamp 
FT250  transceiver  for  about  $350*  And  a  Mosley 
H-band  vertical.  In  addition,  I  have  a  W3Dzz 
multi-djpole  for  80  and  40, 

Now»  1  am  QRU  on  10  meters  aJmost  every 
day.  I  may  be  identified  by  overmod illation,  and 
the  fact  that  I  say  Ah.,,,  each  third  word  and 
Well,., about  every  seventh,  I  suffer  from  mike 
fright. 

Per  Marie nborg  LA 8PM 

Stovnervn.  17 

Hoybraten  Norway 

* 

Helping  Hand 

The  STI  Amateur  R^idio  Club  (WB9ADF)  has 
undertaken  a  "Helping  Hand''  project  to  assist 
hams  or  would-be  hams  in  solving  their  technical 
problems.  We  wish  to  extend  this  service  to  hams 
in  all  parts  of  the  world,  and  particularly  to  those 
who  are  just  getting  started  in  ham  radio  or  w  ho 
are  isolated  from  help.  As  a  technical  pool  from 
w^Iiich  to  draw  solutions,  the  members  are  stu- 
dents working  toward  the  Associate  Degree  in 
Electronic  Engineering  Technology^  and  are  hams 
themselves  for  the  most  part,  with  a  highly 
trained  staff  of  instructors  to  back  them  up. 

If  you  feel  this  project  is  of  a  worthy  n^iture, 
we  woutd  appreciate  it  if  you  would  mention  it 
in  a  future  issue.  Inquiries  and  problems  should 
be  addressed  to:  STI  Amateur  Radio  Club,  Sams 
Technical  Institute,  Interstate  Industrial  Park, 
Fort  Wayne,  IN  46808. 

Jeffrey  Stineburg  WA9TOJ 
Trustee,  STI  Amateur  Radio  Club 

WB9ADF 

Why? 

Why  is  it  that,, /the  only  audible  station  on  the 
entire  20  meter  band  has  an  operator  who  speaks 
only  Esperanto  and  1  have  no  way  in  God's  world 
of  making  contact... the  only  9M6  I  ever  heard 
was  when  the  XYL  gave  me  the  supper  ulti- 
matum on  the  double.. .the  one  maritime  mobile  I 
really  wanted  came  back  to  me  when  my  swr 
bridge  took  a  turn  for  the  worse.,  J  he  most 
important  phone  patcli  1  ever  tried  was  lost  in 
band  transition,,. the  one  opportunity  to  impress 
a  VIP  resulted  in  a  "no  propagation"  day... the 
one  last  country  I  have  looked  for  to  make  200 
was  heard  by  the  XYL  wliile  I  was  at  work  and  I 
have  been  listening  for  2  years  while  she  has  just 
learned  how  to  tune  the  rig-. .the  one  piece  of 
gear  I  ever  bought  through  advertising  was 
damaged  before  I  got  it, ..the  QSLs  were  sent  with 
an  apology  for  being  the  wrong  color., .the  YL 
with  the  most  pleasing  voice  turned  out  to  be  an 
XYL... the  day  I  was  about  to  trade  in  my  rig  was 
the  day  I  had  the  best  contacts,..my  neighbor 
who  complained  about  my  interference  admitted 
that  his  hi-fi  broke  down  and  then,  when  he  had 
it  repaired,  he  complained  that  he  could  not  hear 
me:  I  have  had  no  interruptions  from  my  neigh- 
bors ever  since  I  explained  that  my  large  antenna 
(beam)  was  for  colbr  TV... that  the  pink  slips 
were  an  attempt  to  work  WAFCC  stations.,. I  had 
failed  to  achieve  this  very  simple  goal. 

Ian  M,  MacDonald  DL4MI 

KARLSRUHE 
W-  Germany 

Author  Talkback 

This  letter  is  in  reference  to  my  article 
(published    in    the    July   *69   issue)   "A   Simple 


Effective  RTfY  Terminal  Unit."  In  this  article  it 
was  not  made  clear  as  to  the  counting  of  the  pins 
of  the  integrated  circuits  involved.  Since  I  have 
received  so  many  letters  and  phone  calls  from 
readers  who  can't  make  the  unit  work,  and  the 
problem,  with  only  one  exception,  has  been  the 
integrated  circuits  in  the  circuit  wrong,  I  would 
like  to  point  out  the  correct  basing  diagrams. 

On  the  jLi/\  7 IOC,  the  tab  is  over  pin  8  and 
looking  at  the  bottom  view,  the  pins  are  counted 
clockwise  in  ascending  order.  On  the  MC 14290^ 
the  pins  are  cbunted  in  the  same  manner,  except 
that  the  tab  is  over  pin  L 

As  I  mentioned,  I  have  heard  from  quite  a  few 
readers  who  have  had  minor  problems,  now  I 
would  like  to  hear  from  a  few  who  are  using  the 
circuit, 

C*  Warren  Andreasen  WA6JMM 

37  37  King  St, 
Lemon  Grove  CA 

RG-8  Dummy  Load 

"Lossy  Transmission  Lines'*  by  KH6U/1  (Feb 
70)  rang  a  bell  with  me:  somew^here  in  the  pile 
of  junque  I  moved  down  here  to  Ihc  land  of 
warm  (?)  winters,  white  likkcr,  and  some  of  the 
best  looking  women  in  the  wide  world  is  a  hunk 
of  RG*8/U  labeled  'i-ederal"  which  has  a  grey-isli 
looking  dielectric  rather  than  the  usual  trans- 
lucent sort.  About  60  feet  long,  this  has  long 
been  my  *'Don't  buy  surplus  line"  convincer. 
Terminated  w/50  ohms,  fed  by  any  2  mtr  \mttr 
ttiru  a  Bird  Thruline  will  show,  say  10  watts  in. 
NO  ret!  pwr.  Move  the  Bird  down  to  To  the r  end, 
feed  in  same  10  watts,  NOTHING  OUT!!!  Repeat 
Experiment  witli  two  Birds,  silnie  results.  Lossy? 
You  bet!  Loss  showed  up  above  about  20  MH/, 
negligible,  lower.  Experienced  same  tiling  with 
new  7/8**  foam  line,  solid  CD:  42  MHz  loss 
100%  l^'ound  water  in  (lie  foam! 

Fritz  Hervev  WB4MSJ 

Box  25006 
Charlotte  NC 

New  Church 

Now  that  the  impact  of  this  mcentive  license 
business  is  being  felt  by  the  majority  of  radio 
amateurs,  many  of  us  are  becoming  dismayed  hy 
conditions  on  the  portion  of  the  hands  \vc  are 
forced  to  use.  Even  some  of  the  old  timers  fiavc 
given  up  amateur  radio  as  a  hobby. 

I  can't  sec  anv  hope  that  The  Orcanization 
will  ever  do  anything  for  us.  Yet  tlicy  have  so 
many  advantages  ever  over  any  of  the  olher  three 
amateur  publications:  l^hey  alone  have  the  ama- 
teur's bible  and  sunday  sclioo!  piimphlets:  they 
are  the  umpires  of  all  liie  games  (contests):  tlicy 
set  up  the  rules  on  liow  the  games  are  pla>ed. 
There  are  no  other  referees. 

As  I  see  it,  we  need  a  new  church,  a  new 
ritual  and  above  all  a  new  t>unch  of  deacons. 
Perhaps  then  wc  can  gel  back  that  wliicli  \v;is 
taken  from  us. 

John  McFarland 
Port  Richey  FLA 

Candid  Suggestion 

As  editor/publisher,  you  will  of  course  be 
responsible  for  ever\" thing  in  your  mag,  and  tiuite 
probably  a  lot  not  in  iL  Perhaps  you  could 
perforate  the  page  with  your  comments  and  ilie 
people  not  liking  same  can  detach  and  file,  while 
enjoying  the  rest? 

Michael  R.  Hanna  K8UUO 
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The  New  Heathkit  2-KW  Linear  Is  Here 

(at  last) 


Two  rugged,  dependable  Eimac  3-500Z  finals 
for  top  performance.  Zener  regulated  operating 
bjas  reduces  idiing  fp  for  cool  running. 


Reliable  power  supply  . . .  plate  transformer  on 
right,  capacitor  bank  in  center  for  excellent 
regulation,  filament  &  bias  cffcuitry  on   left. 


'  ^^^'si.'e^MftaiS^jossaaSiisS^^Ai^'^i:^^^ 


Continuous  monitoring  of  Ip  plus  switch  selected 
monitoring  of  Rel  Pwr.,  Ep  &  Ig, 


It's  not  just  a  rumor  anymore  .  ,  .  the  SB-220  is  here,  with  a  price  and  per- 
formance worth  the  wait. 

The  New  Heathkit  SB-220  uses  a  pair  of  conservatively  rated  Eimac  3-500Z's 
to  provide  up  to  2000  watts  PEP  input  on  SSB,  and  1000  watts  on  CW  and 
RTTY.  Requires  only  100  watts  PEP  drive.  Pretuned  broad  band  pi  input 
coils  are  used  for  maximum  efficiency  and  low  distortion  on  the  80-10  meter 
amateur  bands. 

BuiJt-In  Solid  State  Power  Supply  can  be  wired  for  operation  from  120  or 
240  VAC,  Circuit  breakers  provide  added  protection  and  eliminate  having 
to  keep  a  supply  of  fuses  on  hand.  Operating  bias  is  Zener  diode  regulated  to 
reduce  idiing  plate  current  for  cooler  operation  and  longer  life. 
Double  Shielding  For  Maximum  TVI  Protection.  The  new  "220"  is  the  only 
final  on  the  market  that's  double  shielded  to  reduce  stray  radiation.  The 
heavy  gauge  chassis  is  partitioned  for  extra  strength  and  isolation  of  com- 
ponents. When  you  put  this  kind  of  power  on  the  air,  you'd  better  be  sure. 
With  the  SB-220,  you  are. 

Really  Cool  Running.  The  layout  of  the  SB-220  is  designed  for  fast,  high 
volume  air  flow,  and  a  quiet  fan  in  the  PA  compartment  does  the  job*  The 
''220"  aetually  runs  cooler  than  most  exciters. 

Other  Features  inc[ude  ALC  output  for  prevention  of  overdriving  .  .  .  safety 
interlock  on  the  cover  ,  .  .  easy  \5  hour  assembly  and  sharp  Heathkit  SB- 
Series  styling. 

Tired  Of  Stumbling  Barefoot  Through  The  QRM?  Put  on  big  shoes  ,  .  .  the 
new  Heathkit  SB-220.  Another  hot  one  from  the  Hams  At  Heath, 

Kit  SB-220,  55  lbs $349,95* 

SB'230  SPECIFICATIONS  —  Band  coverage;  80,40,  20,  15  and  10  meter  amateur  bandi.  Driving 
power  required:  100  wath.  Maximum  power  input:  SSB:  2000  walh  P.E.P.  CWt  1000  watts. 
RTTY:  1000  watts,  Duty  cycle:  SSB:  Coniinuous  voice  modulation,  CW:  Continuous  (maximum 
key  down  10  minutes).  RTTY:  50%  {maximum  transmit  time  10  minutes).  Third  order  diilortion; 
—30  d8  or  better.  Input  impedance!  52  ohm  unbalanced.  Output  impedance:  50  ohm  to  75 
otim  unbalanced;  SV^R  2:1  or  less,  Front  ponel  controls:  Tune^  Lood,  Band,  Sensitivity,  Meter 
switch.  Power  CW/T.ijne  —  SSB,  Plote  meter,  Mu(fi-metef  {Grid  mA,  Relative  Power,  ond  High 
Voltage].  Rear  Panel:  Line  cord,  Circuit  breokers  (two  10  A).  Anfenno  Relay  (phono),  ALC  (phono), 
RF  tnput  {SO'739}.  Ground  post.  RF  output  tSO-239).  Tubes:  Two  Eimac  3-500Z,  Power  required; 
120  VAC,  50/60  cycles,  at  20  amperes  moxi/num,  240  VAC.  50/60  cycles  at  10  cimperes-  Cobinet 


sjie:  14J^"  W  X  ZW  H  K 


1  A}4' 


D,  Net  Wcigtil:  48  fbs. 
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over  3CIQ  other  Heatti- 

kits.  Save  up  to  50% 

by  bujldfing  Iherrt  youF 

^i  Use  coupon  m^ 
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HEATH  COMPANY,  Dept.  11-3 

Benton  Harbor,  Michigan  49022 
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SERVICES  FROM  YOUR 
GRID    DIP   OSCILLATOR 


A  plug-in  adapter  turns  the  oscillator 

into  an  A1   crystal  calibrator  ,  .  . 


One  of  the  handiest  instruments  around 
the  average  ham  shack  is  the  grid  dip 
oscillator,  but  many  hams  do  not  get  all  of 
the  advantages  this  little  instrument  can 
offer.  Most  people  know  that  it  is  useful  for 
finding   the   resonant   frequency    of  an   LC 


circuit,  or  for  generating  a  signal  someplace 
in  the  range,  although  it  is  not  quite  a 
substitute  for  a  well  calibrated  signal  gener- 
ator in  this  respect. 

Many  people  do  not  realize  that  the  grid 
dip    oscillator    makes    an    excellent   crystal 
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calibrator  as  well.  The  typical  grid  dip 
oscillator  uses  a  two-terminal  coil  and  a  two- 
section  variable  capacitor,  connected  in  the 
form  of  a  Colpitts  oscillator  circuit,  with  the 
variable  capacitor  providing  the  voltage 
division  for  proper  feedback.  This  same 
circuit,  with  a  quartz  crystal  replacing  the 
coil,  becomes  a  very  satisfactory  crystal 
oscillator.  In  this  case,  the  variable  capacitor 
becomes  a  trimming  capacitor  capable  of 
putting  the  crystal  on  the  proper  frequency 
with  considerable  accuracy  and  also  allowing 
a  fairly  wide  latitude  higher  or  lower  for 
checking  bandpass. 

The  meter  reading  gives  an  index  of 
crystal  activity.  What  is  required  is  an 
adapter  to  match  the  pins  of  the  crystal 
holders  to  the  coil  socket  of  the  grid  dip 
oscillator.  I  have  made  up  such  an  adapter 
for  my  particular  unit  which  consists  of  a  PA 


-ANTENNA  BINDING  POST 

DIODE  CLIPPER  TO  ACCENTUATE 
HARMONICS 


BAHAHA  PUJGS 


CRYSTAL  SOCKET  ADAPTOR 


GRID  EXP  OSCILLATOR 


^:^ 


Crystal  socket  adapter  for  grid  dip  oscillator  ex- 
tends the  unit's  capability  by  enabling  it  to  read 
crystal  activity. 


inch  by  4y2  inch  piece  of  masonite  which 
carries  tv^o  banana  plugs  to  insert  into  the 
oscillator  socket,  and  several  different  sizes 
of  crystal  holders,  all  connected  in  parallel, 
to  accommodate  any  crystals  I  happen  to 
have  around  the  shack.  I  carry  in  my  tool  kit 


various  assorted  crystals.  These  give  me 
spot  frequencies  for  band  edges  and  other 
reference  points  on  all  of  the  amateur  bands. 

In  checking  the  higher  frequency  bands,  1 
find  it  useful  to  add  a  diode  clipper  and  have 
one  permanently  wired  on  the  same  adapter 
board.  This  is  a  1N69  which  simply  goes 
from  one  side  of  the  crystal  to  a  terminal 
point  at  which  I  can  attach  an  antenna  or  a 
lead  to  the  input  jack  of  the  receiver.  By  sim- 
ply attaching  a  short  length  of  wire  approx- 
imating a  quarter  wavelength  at  this  frequen- 
cy, I  can  provide  a  strong  enough  signal  from 
the  shack  to  enable  me  to  check  out  my 
direction  finding  loop  in  the  automobile 
fifty  feet  away. 

In  tuning  up  my  2  meter  FM  gear,  I 
plug  in  a  3061:25  crystal  (which  is  the 
transmitter  oscillator  crystal  for  my  Link 
2m  FM  unit)  and  then  couple  from  the  1N69 
to  the  input  of  the  receiver.  This  provides  a 
signal  stronger  than  most  of  the  local  signals 
on  the  band,  and  adequate  for  initial  tune- 
up.  For  finer  adjustment  of  the  i-f  strip,  I 
clip  the  lead  from  the  1N69  to  the  chassis 
close  to  the  antenna  input  jack  and  the 
leakage  provides  a  signal  of  the  order  of 
•2  fJiV,  which  is  useful  for  final  adjust- 
ment of  the  critical  tuned  circuits,  the 
squelch  control,  and  others.  For  best  results, 
I  leave  the  oscillator  and  the  receiver  on  for 
a  half  hour  or  so  to  warm  up,  and  then  with 

the  variable  capacitor  in  the  grid  dip  oscilla- 
tor, 1  zero-beat  the  incoming  signal  of  a  station 

generally  considered  to  be  on  frequency. 
Once  this  is  done,  1  have  a  signal  source  on 
the  bench  with  which  to  check  the  receiver 
for  passband  balance  as  indicated  on  the 
microammeter  connected  to  the  discrimin- 
ator output. 

One  thing  which  could  be  added  to 
increase  the  utility  of  the  instrument  is  some 
form  of  modulation.  It  would  not  be  too 
hard  to  add  an  outboard  modulator  con- 
nected to  the  oscillator  through  pin  jacks 
or  some  other  means,  1  have  not  done 
so  simply  because  I  happen  to  have  a 
modulated  signal  generator  in  the  shack, 

.  ,  .  WA4UZM  ■ 
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Michael  Windoiph  K8YUC 
3649  East  65th  Street 
Cleveland  OH  44105 


With  an  almost  foolishly  simple  technique  you  can 

successfully  recharge  ordinary  dry  cells  —  and  make 
them  hold  the  charge  —  again  and  again! 


Do  your  kids  continually  pester  you  with 
their  battery-operated  toys  that  don't  work 
any  more  because  the  batteries  are  dead?  Or 
do  you  use  a  flashlight  or  other  battery- 
operated  gadget  often  enough  yourself  that 
you  wish  you  could  afford  rechargeable 
cells?  Maybe  this  article  can  provide  the 
necessary  relief  without  any  extra  strain  on 
your  pocketbook- 


Would  you  believe  you  could  make  a 
better  battery  charger?  How  about  one  that 
can  charge  at  twice  the  usual  rate  or  more, 
without  damage  to  the  battery?  Or  one  that 
can  charge,  really  charge  the  ordinary  flash- 
light battery  even  higher  than  its  bought-new 
charge? 

It  can  be  done!  The  process  was  invented 
in    1954  by  Ernst  Beer  of  the  Netherlands 
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and  bears  patent  number  2,752,550, 
Recently  tested  by  Donald  J.  Vargo  of  Lewis 
Research  Center  in  Cleveland,  the  process 
resulted  in  a  better  mousetrap  —  it  really  did 
the  job  better! 

Although  normal  flashlight  batteries  will 
give,   in   a  lifetime,  about  2   or  3  A-hr  of 
current    (at   250  mA  drain),  with  this  new 
technique  of  recharging,  some  have  given  30 
to  40  A-hr  and  are  still  going  strong! 

Such  claims  sound  fantastic  —but  try  it 
before  you  decide  it's  impossible.  It  is  quite 
a  simple  discovery  and  one  that  is  not  yet 
fully  explained.  But  it  works.  Chemists  are 
not  really  certain  of  all  the  chemical  changes 
taking  place  in  the  normal  battery.  Theoreti- 
cally, the  chemical  changes  taking  place 
when  a  cell  is  discharged  should  be  reversed 
when  the  cell  is  charged.  But  this  theory 
does  not  take  into  account  an  effect  called 
"polarization,"  which  tends  to  restrain  the 
reaction.  Besides,  it  has  been  found  that 
with  the  ordinary  dc  charging  technique  the 
zinc  of  the  regular  LeClanche  (flashlight) 
battery  does  not  just  migrate  back  to  its 
proper  place.  It  tends  to  clump  up  and  form 
crystals  or  spikes  of  zinc  on  the  negative 
electrode.  Then  further  discharging  thins  out 
even  more  the  zinc  between  clumps  and  you 
soon  have  holes  in  the  zinc.  Your  cell  dries 
out  and  you  have  a  dead  battery. 


be  completely  discharged  and  will  still 
accept  a  charge- 
It  is  best  to  recharge  a  carbon -zinc 
(flashlight)  cell  before  it  has  dropped  below 
L3V.  After  tliis  point,  the  cell  soon  develops 
holes  in  the  zinc  with  consequent  drying  out 
and  deterioration.  However,  it  was  found 
that  even  a  cell  with  some  very  small  holes 
could  be  rejuvenated  because  the  zinc  is 
recoated  so  as  to  actually  seal  up  the  small 
holes!    A  lead— acid  cell  which  would  accept 

no  more  that  a  50%  charge  by  the  ordinary 
technique  was  built  up  to  a  complete  charge 
by  alternately  charging  and  discharging  with 
this  new  circuit  until  it  was  up  to  full 
capacity; 

The  circuit  is  simplicity  itself*  All  that  is 
necessary  beyond  the  diode  rectifier  and  the 
resistor  (or  capacitor  used  as  a  reactance- 
type  resistor)  found  in  the  cheapest 
recharger,  is  another  resistor  across  the 
rectifier.  This  second  resistor  allows  some  ac 
to  flow  through  the  ceU  and  so  the  tech- 
nique is  called  asymmetrical  alternating- 
current  charging.  It  has  been  found  to  work 
best  when  about  10%  of  the  forward  current 
is  allowed  to  flow  backward  in  the  circuit. 
You  can  easily  calculate  the  necessary  resis- 
tance. 


The  discovery  of  Mr.  Beer  was  a  way  to 
get  the  zinc  to  return  to  the  negative 
electrode  in  an  even  layer  instead  of  in 
clumps.  This  he  accomplished  by  putting  a 
small  reverse  current  through  the  ceil  at  the 
same  time  he  was  charging  it.  No  one  as  yet 

has  figured  out  just  why  this  works  but  tests 
indicate  that  the  reverse  current  seems  to 
serve  as  a  depolarizer.  At  any  rate,  it 
improves  the  efficiency  of  the  charge  many 
times. 

In  electroplating^  this  technique  is  used 
and  results  in  much  smoother,  hard  and  even 
plating.  Another  effect  of  this  higher  effi- 
ciency in  charging  is  that  one  can  charge  a 
ceU  at  a  much  faster  or  higher  rate  without 
the  cell  heating  up.  With  flashlight  cells  the 
only  condition  is  that  the  cell  not  be  already 
dead.  Nickel— cadmium  cells,  of  course,  can 
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First  set  up  your  circuit  as  in  Fig,  L  By 
trial  and  error  figure  out  the  resistance  of  R, 
Do  this  by  deciding  how  much  charging 
current  you  want;  e,g.,  for  a  typical  nickel— 
cadmium  cell^  you  might  choose  the  100  mA 
they  are  usually  rated  for  —  or  about  the  same 
or  more  fof  an  ordinary  flashlight  cell.  Begin 
by  using  a  high  resistance  at  R.  This  depends 
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on  your  ac  source;  if  you  use  117V  you 
could  try  a  I  OW  light  bulb  in  series,  but  with 
only  25V  or  so  from  a  transformer  you 
could  get  by  with  a  few  thousand  ohms  to 
begin  with.  Then  gradually  reduce  the  resis- 
tance (or  use  a  higher  wattage  light  bulb)  till 
the  meter  shows  about  100  mA.  Remember, 
the  resistance  has  to  be  able  to  carry  100 
mA,  so  use  one  of  adequate  rating. 

Next,  multiply  R  by  10  and  place  the 
corresponding    resistor    across    the    rectifier 

and  you're  finished.  Make  it  big  enough  to 
carry  the  10  mA  of  current  it  will  be 
drawing  in  reverse.  Or  if  you  like  to  use  trial 
and  error,  you  can  try  different  resistors  at 
R2  also,  starting  with  one  at  least  10  times 
greater  than  R  and  reducing  it  till  you  get 
the  10  in  A  reverse  current.  Remember,  this 
is  reverse  current,  so  connect  your  meter 
leads  accordingly. 

As  previously  stated,  this  system  allows 
recharging  at  a  much  higher  rate  than 
ordinary  chargers,  and  without  overheating  a 
cellj  1  recharge  my  100  mA  nickel— cadmium 
cells  at  275  mA  with  about  30  mA  reverse 
current  flowing.  Figure  2  shows  the  circuit 
of  my  complete  battery  charger  using  this 
new  technique,  along  with  an  added  refine- 
ment. Due  to  the  1 17V  source  current  and 
the  current-dropping  light  bulbs,  this  circuit 
enables  one  to  charge  anywhere  from  2  to  8 
or  more  cells  in  series  at  one  time  without 
changing  the  circuit  at  all  for  each  cell  I  add 
to  the  circuit  This  is  because  the  line  voltage 
with  only  the  bulbs  in  series  produces  an 
essentially  constant-current  source  for  the 
rectifier  and  any  number  of  cells.  Actually^ 
by  bulb  ratings  one  should  use  a  4W  bulb  to 


go    with    the   40W  bulb,  but   according   to 
actual  current  drawn,  the  7. 5W  bulb  proved  a 

better  match   to  draw   10%  of  the  forward 

current* 

The  meters  are  not  necessary,  of  course. 
Once  you  measure  and  obtain  the  current 
you  want,  or  just  use  this  circuit  as  is,  the 
meters  are  no  longer  needed  unless  you  want 
to  be  sure  current  is  being  drawn.  With  this 
circuit  you  will  draw  about  275  mA  through 
from  2  to  8  nickel— cadmium  cells.  If  you 
use  ordinary  flashlight  cells  there  will  be  less 
current  as  carbon— zinc  cells  have  more 
internal  resistance  than  nickel -cadmium 
cells. 

The  best  way  to  determine  length  of 
charge  is  to  figure  the  normal  capacity  of  the 
cell  and  charge  accordingiy;  a  1  A-hr  cell,  for 
example,  could  be  charged  at  250  mA  for 
about  four  or  five  hours.  CeUs  have  been  left 
for  days  in  this  charging  setup  without  any 
apparent  damage,  so  don't  be  too  concerned 
over  a  few  extra  hours. 

Another  way  to  check  charge  is  to 
measure  the  voltage  across  the  cells.  Towards 
the  end  of  a  full  charge  the  voltage  will  rise. 
Ordinary  flashhght  cells,  if  new,  can  be 
charged  to  almost  2V  each.  They  iose  the 
extra  voltage  soon  afterwards  but  it  is  an 
increase  of  energy  that  no  common  charger 
will  give. 

So,  dig  out  all  your  dying  batteries  and 
see  which  ones  are  capable  of  a  lot  more  hfe, 

.  .  .  K8YUCM 


Source:  ''Brief  Investigation  of  an  Asymmettical 
Alternating -Current  Battery-Charging  Technique" 
by  Donald  J-  Vargo — Technology  Utilization 
Office  Lewis  Research  Center,  Ctevetand,  Ohio* 
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NEW  NCX-  500  oniy$  249.95 


•  All  factory  fresh  mater^af 

•  Full  six  months'  warranty  offered 

•  No  trades  considered 

•  Bank  Americard,  Master  Charge  and  Ameri- 
can Express  accepted;  Financing  available 
through  GECC 

•  Special  overseas  prices  available 

PRICE  SCHEDULE 

NCX-500  W/AC500 _  $299.95 

NCX-500  w/NCXB  (spkr  &  cab  inc)    .  .  .  319.95 
NCX-500  w/Linear  Systems  400-12    .  .  .  359.95 

NCX-500  without  supply    249,95 

XC-2S  plug -in  solid  state  crystal 
calibrator  (available  1  March)  ....,.,,  19.95 


SPECIFICATIONS: 

Fr*qv«iicy  Cov«rag»;  3500  4000  kHi,  7000-7300  kHt.  UOOO- 
14500  kHi,  21000-21500  kHi,  23500-39^00  feHi  {3  oddiiioi^&l 

fry&fEilt    available    af    $7    each    to    provide   Axpandf-d    cavaroflft 
of  enHre    10    meter  bond}, 

Powar  Input:  500  watti  PEP  on  sfdebond,  360  watts  on  CW; 
1  25  watts  sn  AhA,   ^  rated  20^   ^r  mobMa  Dp«raTion^ 

CmUsloit:    SSB    upp«r    on    10^    15    ond    20    mtttrti    lowsr    an 
40  and  SO  m^^Qir^. 

Output   lmp#danct:   40-^0  ohrnf   fn\n\frt\jft\   pj   network. 

R«c«iv«r    OFfjftI    Tun*:    By    maairs    of    a    varacfor    controlled 
{^^cilldlor   you    obtoin    plus   or   minui    3    kHz, 

SSa  G«TifrrQtlanf  Cr/itar  raltke  firter  6-50  db  (hape  factar 
2.2-1  ,  gale  2.B  kHz  on  6  db,  center  fraquohncy  5.^202  mHx-  bi}«s 

stable  solid  state  ring  modulator. 

DiaJ    Calibration:    5    kHz    on    all    hands. 

Tuning  natio;  Excellent  mechankol  ^esoEv^fon  with  450   rate, 

Elaf  fries]  Stability:  Nominally  1500  cycles  fn  first  3D 
minutes  thereofter  plus  or  mTrnys  400  eyelet  for  room  ambiflnt 

Supprftsslon:  Carrier  minus  db^  f^^jecled  sidaband  minus  40 
db,    thfrd    Drd^r   products   minus  30  db  at   fulF  output, 

Sen^jlivlfy:   .5   mfcrovolt   for   10  db  t/n  Ifi  a   mode. 

Audio  Output:   Belter  then  2  wat't  info  3.2  ohmi, 

Miit«ring:    PA    cothode    current    on    transmitter.    S    units    an 

receive. 

Spadal  Fftaturfts;  trrcludes  Hide  tone  monitoring  plus  built-in 
code  praclice  osH:iflator  for  Novices^  rncremenfotion  toning, 
provision    for   crystal    calibralor. 

Drrn*nsiOn£:  6Yt6"  high  x  ]3%"  wide  js  i  1"  daep.  Weighs 
but  la  lbs. 

Acc«ssori«s  Available:  AC  500  supply,  21  lbs,;  NCX- A 
deluxe  supply.  25  lbs.;  400-12  mobile  DC  supply,  13  Ibi,;  AC 
s.upp]y  operates  on  either  Tl?  or  234  VAC  50-60  cycles;  suit- 
oble  for  export.   Mobile*  bracket  ifurnisKed  ot  no  extra  chargift. 

Shipments:  Prefer  vfo  United  Porcel  Service,  Railway  Express 
or  Parcel  Post.  Specify  ond  irtclude  provisions  Jor  same  other- 
wise charges  will  go  COD. 
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RECEIVER:    Duaf  conversion  with  10.7  MHz  1st 

IF    and  456  kHz  2nd  IF;  sensitivity  better  than 

.35  jLiV    for    10    dB    S+N/N;   selectivity  8   kHz; 

frequency/  coverage  49.9  to  52.1  MHz;  drift  less 

than  3  kHz  per  hour  after  20  minute  warmup; 

spurious  responses  down  more  than  60  dB;  AGO 

provides  more  than  10  dB  compression  for  40  dB 

signal     increase;    squelch    threshold    adjustable; 

switchable    ANL;    audio    output   greater  than   2 

watts;  speaker  built  in. 
* 


ALL  PRICES  FOB  HARVARD,  MASS. 


TRANSMITTER:  22  watts  input,  output  52 
ohm;  high  talk  power  performance;  harmonic 
outputs.down  more  than  50  dB;  spurious  outputs 
excluding  harmonics  down  nnore  than  66  dB; 
exciter  stages  are  broadband  and  multituned  for 
quick  QSY;  ptt  operation;  audio  response  300  to 
3000  Mz  ±3  dB;  operated  with  8,3,  12.5  or  25 
MHz  dfi^stals  or  external  VFO;  spotting  switch 
for  transmitter  frequency  checks;  built-in  solid 
state  power  supply  for  both  115  volt  AC  and  12 
volt  Dd  operation;  compact:  12"W  x  12"D  x 
6/3 "H;  19  lbs. 


Woodchuck  Hill  Rd,,  Harvard,  Mass.  01451  (617^456-3548} 


Donald  L.  Milbury  W6YAN 

Box  463 

West  Covina  CA 


Poor  Man's 


Frequency 
Meter 


How  to  turn  a  few  cheap  surplus  sows'  ears  into  a  satin  handbag. 


While  the  FM'ers  may  be  the  only  hams 
around  who  make  a  religion  out  of  being 
precisely  on  frequency,  virtually  all  active 
amateurs  have  a  need  for  a  frequency  meter 
periodically.  Well,  this  may  come  as  some- 
thing of  a  shock  to  some,  but  there  is  a  way 
to  measure  frequency  accurately  without  the 
use  of  expensive  equipment,  With  a  handful 
of  parts  and  a  few  items  found  commonly 
around  the  radio  shop,  ypu  can  build  the 
poor  man's  frequency  meter,  which  is  cap- 
able of  tolerances  that  should  amaze  you. 

This  is  not  a  substitute  for  a  good 
frequency  meter  for  commercial  use,  but  if 
you  have  a  limited  number  of  frequencies 
that  you  want  to  be  *'dead  on,"  this  may  be 
the  answer*  And  it  ought  to  be  a  must  for 
the  group  of  fellows  who  maintain  the  local 
FM  repeater. 

A  nice  feature  of  the  poor  man's  fre- 
quency meter  is  the  fact  that  it  puts  to  use 
that  old  surplus  military  communications 
receiver  which  has  undoubtedly  been  sitting 
around  in  a  dark  corner  of  your  basement 
under  piles  of  old  magazines  and  discarded 
dynamotors.  It  also  uses  any  old  commonly 
available  surplus  wideband  FM  receiver,  such 
as  the  types  advertised  in  this  issue  of  73. 

The  idea  is  not  new;  hams  in  the  two-way 
business  will  recognize  it  as  the  system  that 
has    been    used    for    many    years    for    the 


Motorola  station  monitor  and  various  other 
common  applications.  Basically ,  it  is  com- 
posed of  four  major  units: 

•  Receiver  converter  with  calibration  os- 
cillator constructed  on  a  high-band 
front-end  deck  from  an  old  Motorola 
Sensicon  A  receiver  chassis. 

•  Monitor  receiver  (any  150  MHz  wide- 
band receiver);  a  low  i-f  of  455  kHz  is 
best. 

•  WWV  receiver  (here  is  where  the  surplus 
communications  receiver  comes  in). 

•  Accessory  items  (hang  a  modulation 
meter  on  it). 

The  block  diagram  of  Fig.  1  shows  how 
the  individual  items  of  equipment  are  inter- 
connected to  form  the  frequency  meter. 
Note  that  although  a  narrowband  receiver 
can  be  used,  a  more  dependable  ''off  fre- 
quency" indication  is  obtainable  *  with  a 
wideband  i-f  receiver.  Periodic  cahb ration 
(before  use)  to  WWV  is  recommended  for 
high  accuracy  measurements;  however,  the 
unit  will  maintain  its  operating  frequency  to 
within  1  kHz  (an  error  of  0.0006%)  for  an 
ambient  temperature  within  the  range  of 
-20^C  to  -i-60^C, 

Principle  of  Operation 

The  frequency  converter  operates  on  the 
heterodyne  principle.  A  station  frequency  is 
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Fig.  2,  This  system  block  diagram  shows  how 
equipment  shouid  be  interconnected  to  make  the 
frequency  meter  setup. 


monitored  by  heterodyning  its  carrier  with 
the  output  frequency  of  the  crystal  oscil- 
lator and  then  feeding  the  resultant  fre- 
quency of  these  two  signals  into  the  cali- 
brated monitor  receiver.  If  the  beat  fre- 
quency between  the  crystal  oscillator  signal 
and  the  monitored  carrier  is  exactly  equal  to 
the  frequency  to  which  the  receiver  is 
aligned,  the  discriminator  meter  will  indicate 
zero.  If  the  beat  frequency  is  lower  or  higher 
in  frequency  than  the  one  to  which  the 
receiver  is  aligned,  a  direct  indication  of 
carrier  frequency  error  in  the  monitored 
transmitter  will  be  given  on  the  meter. 

The  monitor  receiver  is  aligned  to  a 
predetermined  frequency.  The  specific  fre- 
quency used  will  depend  upon  the  spurious 
harmonics  emitted  by  the  channel  crystals 


which    will    be    required    to    monitor    the 

specific  carrier  channels  in  consideration^ 
plus  the  operating  frequency  to  be  mea- 
sured. 

The  beat  frequency  fed  to  the  control 
receiver  may  be  either  the  sum  or  difference 
frequency  of  the  channel  crystal  frequency 
and  the  monitored  carrier  frequency.  Chan- 
nel crystals  for  operation  in  the  range  from 
approximately  L6  to  12.5  MHz  may  be 
used. 
Calibration  Oscillator 

The  calibrating  oscillator  consists  basi- 
cally of  an  rf  amplifier  stage,  a  mixer,  and  an 
oscillator.  The  calibrating  crystal,  shunted 
by  a  trimmer  capacitor  for  any  minor 
adjustment  of  oscillator  frequency ^  is^used 
for  calibrating  the  monitor  receiver. 

Although  the  crystal  is  temperature  con- 
trolled, a  greater  degree  of  accuracy  is 
obtainable  without  the  use  of  the  heater. 
The  trimmer  capacitor  provides  exact  cali- 
bration of  the  crystal  frequency  at  any 
temperature  by  zero-beating  the  oscillator 
against  the  WWV  signal. 

The  crystal  heater  should  be  used  only 
when  a  quick  check  is  necessary;  such  as, 
where  it  is  desired  to  quickly  bring  the 
crystal  to  a  temperature  that  would  even- 
tually be  reached  due  to  the  heat  dissipation 
of  the  equipment. 

The  control  receiver  may  operate  in  the 
145-1 60  MHz  range;  therefore^  when  using  a 
5  MH2  calibration  crystal,  the  29th,  30th, 
31st,  or  32nd  harmonic  of  the  5  MHz  crystal 
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frequency  is  used  to  calibrate  the  receiver  to 
145,  150,  155,  or  160  MHz. 

The  selector  switch  operates  in  con- 
junction with  the  calibrating  oscillator.  This 
switch  may  be  used  to  select  any  one  of 
several  crystals  as  the  frequency  controlling 
element  of  the  oscillator.  These  crystals 
include  the  5  MHz  calibration  crystal  and 
the  five  channel  crystals. 

One  half  of  a  12AT7  tube  is  used  as  the 
oscillator  while   the   other  half  of  the  tube 


quency  to  produce  an  input  signal  of  150 
MHz  at  the  control  receiver.  In  this  case,  no 
indication  will  be  given  by  the  discriminator 
meter.  If  the  monitored  transmitter  carrier  is 
above  or  below  its  designated  frequency,  the 
input  signal  to  the  monitor  receiver  will  be 
above  or  below  150  MHz,  causing  the 
discriminator  to  produce  an  output  voltage. 
This  voltage  is  fed  to  the  meter,  which  is 
calibrated  in  kilohertz  to  give  a  direct 
reading  of  carrier  frequency  error. 


O)  REG 


6  FROM  MODIFIED  RF  DECK 


Fig.  3.  Circuit  of  the  oscillator /mixer  to  be  built 
into  the  existing  front-end  deck. 


SID.  XTAL  AOJ. 

functions  as  the  mixer.  The  carrier  fre- 
quency to  be  monitored  is  picked  up  by  tlie 
VHF  antenna  J  amplified  by  the  6AK5  am- 
plifier, and  then  mixed  with  the  selected 
channel  crystal  frequency.  The  output  of  the 
miTiCi  is  fed  to  the  calibrated  monitor 
receiver  where  it  is  determined  if  the  trans- 
mitted carrier  is  on  frequency. 

Assume  that  it  is  desired  to  monitor  the 
output  of  the  transmitter  which  is  operating 
on  146.94  MHz  and  that  the  control  receiver 
has  been  calibrated  at  150  MHz.  The  neces- 
sary channel  crystal  frequency  will  be  the 
difference  between  146,94  MHz  and  150 
MHz,  or  3.06  MHz.  If  the  transmitter  is  on 
frequency,  the  146:94  MHz  signal  will  mix 
with    the    3:06    MHz    channel    crystal    fre- 


When  monitoring  transmitters  which  op- 
erate in  the  420-450  MHz  band,  the  moni- 
tor must  be  placed  so  that  the  monitor 
antenna  is  within  a  few  feet  of  the  trans- 
mitter. For  this  applicatibn,  the  frequency 
of  the  stage  preceding  the  final  tripler  is 
monitored.  This  is  done  by  selecting  a 
difference  frequency  crystal  for  the  monitor 
which,  when  beat  against  the  frequency  of 
the  transmitter  stage  preceding  the  tripler, 
produces  the  frequency  at  which  the. control 
receiver  is  tuned. 

Say  that  it  is  desired  to  monitor  the 
output  of  a  transmitter  operating  on  443,75 
and  that  the  monitor  receiver  is  calibrated  at 
150  MHz,  The  channel  crystal  frequency  is 
determined  as  follows: 
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443-70  "H  3  (tripler)    =    J  47.90 
(frequency  actually  monitored) 

150  -  147.90  =  2 J    MHz 
(channel  frequency  crystal) 

If  the  transmitter  is  on  frequency,  the 
frequency  of  the  stage  preceding  the  final 
tripler  will   inix  with  the  2.1    MHz  channel 

crystal  frequency  to  produce  an  input  signal 
of  150  MHz  at  the  monitor  receiver.  In  this 
case,  no  indication  will  be  given  by  the 
discriminator  meter.  If  the  monitored  trans- 
mitter carrier  is  above  or  betow  its  desig- 
nated frequency  J  the  input  signal  to  the 
monitor  receiver  will  be  above  or  below  150 
MIU,  causing  the  discriminator  to  produce  a 
positive  or  negative  output  voltage.  This 
voltfp:!e  is  fed  to  the  discriminator  meter 
w'/nch  can  be  calibraicd  to  give  a  direct 
reading  of  carrier  freqiienvy  error. 

Any  error  in  carrier  frequency  indicated 
on  the  discriminator  meter  is  an  error  in  the 
frequency  of  the  stage  preceding  the  tripler; 
therefore,  the  error  in  the  transmitter  signal 
from  the  final  amplifier  will  be  three  times 
as  great.  When  using  this  method  of  moni- 
toring, check  the  output  (420-450)  of  the 
transmitter  with  a  reliable  wavemeter  to 
ascertain  that  proper  frequency  multipli- 
cation is  made. 

Channel  Crystal  Accuracy 

Since  the  fundamental  frequency  of  the 
channel  crystals  is  used,  any  error  in  crystal 
frequency  is  not  multiplied.  Therefore,  the 
error  in  monitoring  a  frequency  by  this 
method  is  very  small.  Crystals  are  held  to 
within  0.002%  of  the  specified  frequency 
over  the  ambient  temperature  range  of 
-30° C  to  +60° C.  Therefore,  with  the  pre- 
vious 2  meter  example,  the  maximum  fre- 
quency error  of  the  3.06  MHz  crystal  would 
be  3.06  X  0.0020%.  At  the  frequency  being 
monitored,  the  percentage  error  would  not 
be  discernible  on  the  meter. 

The  ''improvement  factor''  of  possible 
percentage  accuracy  at  the  channel  crystal 
frequency  over  the  percentage  accuracy  at 
the  carrier  frequency  is  approximately  the 
same  ratio  as  the  monitored  carrier  fre- 
quency over  the  channel  crystal  frequency, 
or  146.94/3-06  equals  48*  This  is  another 
way  of  stating  that  the  channel  crystal  is 
more  than  48  times  as  good  percentage-wise 


at  the  monitored  frequency  than  at  its 
fundamental  frequency. 

The  improvement  factor  may  be  checked 
on  any  channel  by  the  above  method.  It  will 
always  remain  reasonably  high:  therefore, 
the  possible  error  of  the  channel  crystgl 
frequency  is  negligible, 

Ihe  front  end  deck  of  a  Motorola  Sensi- 
con  A  receiver  provides  an  ideal  converter 
for  the  poor  man's  frequency  me  ten  Figure 
2  shows  tliis  assembly  as  a  separate  unit  as 
well  as  in  its  original  form  installed  in  a 
Motorola  Sensicon  A  receiver.  The  part 
numbers  referred  to  in  the  modification 
procedures  described  here  are  those  part 
numbers  called  out  in  the  Motorola  manual 
for  the  Sensicon  A   150  MHz  receiver.  The 

procedure  is  quite  simple,  too.   Here  is  all 
you  do: 

1.  Replace  R102  l2.2Mn)  with  3.3  MO 
and  ground  low  side« 

2.  Remove  CI 04, 

3.  Replace  RI03  (33  kfl)  with  (470  kO), 

4.  Replace  LIOI   with  a  100  kfl  resistor, 

5.  Remove  RI  12  (3.9  kI2),  complete  B-H 
circuit. 

6.  Replace  XI 02  with  0-pin  socket  (with 
shield). 

7.  Remove  wire  from  pin  1  and  connect 
to  pin  2. 

8.  Connect  1  MO  resistor  from  pin  2  to 
ground. 

9.  Wire  12AT7  socket  for  6V  filaments. 
(Connect  6V  to  pins  4  and  5»  and 
ground  pLn  9  J 

This  completes  the  modification  of  the  rf 
amplifier.  To  construct  the  oscillator/mixer, 
remove  the  balance  of  the  circuitry  on  the 
deck  with  the  exception  of  the  crystal 
socket.  Then  build  the  circuit  as  shown  in 
Fig,  3  around  the  new  XI 02.  Be  sure  to  use 
silver  mica  capacitors  in  the  crystal  circuits. 
The  crystals  themselves  are  Motorola 
SFMT-2  (Rll,  5  MHz),  and  they  may  be 
obtained  from  Sentry  or  International, 

The  Sensicon  A  receiver  is  found  in  a 
number  of  the  older,  less  expensive  Motorola 
FM  units,  such  as  the  40V,  the  early  41V, 
and  all  Model  series  bearing  the  AAV  and 
A  AD  suffix.  These  are  available  from  New- 
some  (Detroit),  Mann  (Tarzana,  Calif.),  C  & 
H  (Long  Beach,  Calif  J,  and  Gregory  (Saddle- 
brook,  NJJ.  ,  .  .  W6YAN" 
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NEW  18TH  EDITION  OF  THE  FAMOUS  E&E 

Radio  Handbook 


by  WILLIAM  I.  ORR,  \N6SAl 


biggest  selling  book  for  the  amateur 


Completely  revised  and  updated. 
This  is  the  comprehensive  com- 
munications manual  which  is  the 
industry  standard  for  radio  ama- 
teurs, electronics  engineers,  and 
technicians.  Explains  in  authorita- 
tive detail  how  to  design,  build, 
and  operate  all  types  of  radio- 
communications  eqMipment. 

LATEST  HOW-TO-BUILD  DATA 

The  new  18th  Edition  of  the  famous  Edi- 
tors &  Engineers  RADIO  HANDBOOK  pre- 
sents complete  design  data  on  the  latest 
transmitters,  receivers,  transceivers,  arh- 
plifiers,  and  test  equipment.  Covers  SSB 
design  and  equipment,  RTTY  circuits,  and 
latest  semiconductor  circuits,  as  well  as 
IC's.  Also  includes  coverage  of  r-f  feed- 
back amplifiers  and  special-purpose  and 
computer  circuitry.  All  equipment  de- 
scribed is  of  modern  design,  free  of  TVI 
problems.  ' 

Order  froTn  your  electronic  parts  distributor 

or  bookstore,  or  send  coupon. 


COMPLETELY  UPDATED-INVALUABLE 

Provides  a  complete  understanding  of  the 
theory  and  construction  of  all  modern  cir- 
cuitry, semiconductors,  antennas,  power  sup- 
plies; full  data  on  workshop  practice,  test 
equipment,  radio  math  and  calculations.  In- 
cludes aspects  of  the  industrial  and  military 
electronics  fields  of  special  interest  to  the 
engineer  and  advanced  amateur  The  18th 
Edition  of  the  RADIO  HANDBOOK  provides 
the  broadest  coverage  in  the  field— complete 
information  on  building  and  operating  a  com- 
prehensive variety  of  high-performance 
equipment  All  data  is  clearly  indexed.  896 
pages;  61/2  x  9V4'';  hardbound. 

No.  24020.  RADIO  HANDBOOK  1 8th  Ed,,  only  $1 3-50 


EDITORS  and  ENGINEERS.  Ltd 


Howard  W.  Sams  &  Co.,  Inc.,  Dept.  73-3 
4300  W.  62nd  St,  Indianapolis,  Ind.  46268 

Send  me copy  (ies)  of  the  new  18th  Edition 
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Just  the  thing  for  the 
next  club  project! 


Like  most  other  hams,  I  read  every  article 
I  can  find  on  how  to  make  printed-circuit 
boards.  The  professional  processes  always 
seem  to  be  formidable  from  the  standpoint 
of  complexity,  equipment  requirements,  and 
detail.  And  the  amateur  methods  always 
seem  to  give  you  a  board  that  looks  ama- 
teurish. Besides,  amateur  or  professional, 
most  all  the  published  procedures  are  dif- 
ficult to  follow  in  your  mind;  as  you  read 
the  instructions,  you  find  it  hard  to  know 
exactly  what  you  should  be  doing  and  when. 

Now,  it  just  could  be  that  Vm  the  dense 
type.  Maybe  other  hams  breeze  through  the 
articles  and  immediately  whip  up  five  or  six 
boards  of  their  favorite  circuits.  I  began  to 
accept  the  possibility  of  my  '^numbness" 
with  great  reluctance  and  only  after  digest- 
ing many  treatises  on  the  subject  of  pre- 
paring quick  PCs. 
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Then  one  day,  while  I  was  preparing  a 
batch  of  "new  product"  announcements  for 
a  trade  maga^e  in  Chicago,  I  happened 
across  a  news  release  from  Sol  Shein  Adver- 
tising Agency  that  extolled  the  virtues  of  a 
simplified  PC  production  process  developed 
by  Bishop  Graphics,  Inc,  a  CaMfornia  firm. 
The  text  supplied  rapidly  lost  me  as  had  all 
the  previous  articles  I'd  read,  but  the  cagy 


Step  L  Negative  (B-Neg)  version  of  a  typical  dual 
in-line  IC  package  is  laid  down  jast  the  way 
positive  configurations  are  hand  Jed- 


people  at  Shein  were  clever  enough  to 
foresee  possible  confusion,  so  they  included 
a  raft  of  photos  that  showed  the  complete 
preparation  process^  from  layout  to  finished 
board. 

I  made  a  mental  note  at  the  time  to  write 
an  article  for  73  Magazine  at  my  earliest 
opportunity;  73  readers,  I  reasoned,  would 
appreciate  as  much  as  I  do  a  truly  easy  way 
to  make  their  own  professional  PC  boards. 
The  **mental  notes"  proved  to  be  ill-filed, 
however,  because  I  lost  them  as  well  as  all  of 
the  photos  when  I  moved  from  the  Chicago 
area  to  Peterborough.  But  —  as  luck  would 
have  it  —  the  Shein  agency  was  on  the  ball; 
their  press  releases  were  also  sent  to  73, 
photos  and  all. 


The  Bishop  Process 

The  Bishop  Graphics  company  produces  a 
photoresist    solution   that   can   be   used   to 

sensitize  a  copper-clad  board  for  photo 
exposure*  The  product  line  also  includes 
developer,  etchant,  and  stripper;  but  the  big 
thing  is  the  technique  tiiey  have  for  elimina- 
ting any  drafting,  camera  work,  or  the 
necessity  for  darkroom  processing. 

The  Bishop  method  involves  the  use  of 
preprinted  '^negatives"  which  can  be  placed 
in  any  configuration  to  suit  the  needs  of  the 
individual  The  negative  patterns  -  including 
transistor  layouts,  dual  in-line  IC  patterns, 
and  a  thousand  and  one  other  varia- 
tions —  come  already  printed  on  pressure- 
sensitive  **B-Neg"  acetate.  The  company  also 


Step  2.  Opaque  black  B-Neg  ''background''  film 
fills  in  spaces  between  terminals. 

supplies  pure  black  pressure-sensitive  B-Neg 

material  so  that  anyone  can  form  his  own 
completely  custom-designed  negatives. 

The  completed  B-Neg  pattern  can  be  used 
to  produce  a  positive  pattern  on  the  presen- 

sitized  (photoresist)  copper-clad  laminate  or 
film*  And  the  laminate,  quickly  etched  on 
the  spot,  becomes  a  circuit  board  ready  for 
drilling  and  component  wiring.  The  whole 
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process  takes  an  hour  or  two  —and  the  result 
is  a  professional  job. 

The  steps  are  simple.  After  the  B-Neg 
pattern  is  laid  down  on  a  thin  transparent 
Mylar,  acetate,  or  film  base,  the  clear  areas 
are  overlaid  with  a  mask  of  B-Neg  opaque 
film.  Then,  with  a  sharpened  piece  of  white 
chalk  or  any  Ught  marker,  interconnecting 
drcuit  lines  are  drawn  on  the  B-Neg  mask  to 
establish    conductor    paths-   Corrections   of 


Step  3.  Circuit  tines  are  traced  in  white  chalk  or 
marking  penciL 


mistakes  or  changes  are  easy.  Simply  rub 
away  the  chalk  and  redraw  the  conductors. 

The  final  conductor  paths  are  established 
by  cutting  along  the  established  chalk  lines 
and  peeUng  away  the  B-Neg  material.  Fine 
conductors  may  be  scribed.  Conductor  paths 
can  just  as  easily  be  eliminated  by  covering 
with  the  black  B*Neg  mask  material. 

The  completed  B-Neg  and  copper-clad 
laminate  (which  has  been  coated  with 
Bishop  photoresist)  are  placed  in  a  contact 
frame  or  in  a  plate  glass  "sandwich/* 
Exposure  under  an  ultraviolet  light  soiu^ce 
(or  a  noontime  summer  sun)  takes  no  more 
than  a  few  minutes,  and  the  subsequent 
developing,  etching  and  strip/rinse  cycles  can 
be  completed  in  approximately  an  hour.  The 


board  is  then  ready  for  drilling  and  assem- 
bly. 

If  you  are  accustomed  to  producing  your 
negatives  with  a  regular  process  camera,  you 
should  know  that  existing  negatives  can  also 
be  changed  quickly  with  B-Neg.  Entire 
patterns  can  be  relocated  or  conductor 
traces  changed  without  re  taping  and  re  shoot- 
ing original  artwork. 

All  B-Neg  pads  and  patterns  are  available 
in  1:1  scale.  Other  necessary  materials  are 
available  from  Bishop  dealers:  Mylar  matte 
base  material  and  grids,  knife,  tweezers, 
erasing  shields  (for  cutting  accurate  conduc- 
tor paths),  and  white  charcoal  pencils.  If  you 
don't  know  where  to  get  Bishop's  B-Neg 
stuff,    write    to    the    main    office   at    7300 


A 


Step   4.  Using  common   eraser  shield  for  a  guide, 
neat  ctcuit  paths  are  cut  and  peeled. 


Radford  Ave,,  No.  Hollywood,  Calif.  91605, 
Chances  are  you'll  even  get  a  free  sample. 
Getting  the  Material  Together 

There  are  several  ways  you  can  go  when 
you  get  on  a  PC  production  kick.  You  can 
do  it  the  easy  way  by  sending  $28,50  to 
Bishop  Graphics^  which  gets  you  a  complete 
PC  production  kit,  including  an  exposure 
frame  and  a  couple  of  processing  trays.  Or 
you    can    scrounge    and    cumshaw  and   do 
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everything  kind  of  slipshod  the  way  I  do.  My 
system  differs  a  bit  from  Bishop*s  recom- 
mended procedure,  because  I  am  inherently 
cheap;  as  a  consequence,  I  don*t  employ  the 
trays  and  contact  frames  and  other  trinkets 
and  niceties  the  Bishop  brochures  rave 
about.  But  my  method  is  just  about  as 
effective,  even  if  a  bit  more  cumbersome  .  •  , 
and  after  all^  it  is  my  story. 

The  table  presented  here  shows  the 
material  recommended  by  Bishop  alongside 
the  material  1  recommend  for  the  cheapskate 
scroungers.  With  care,  you  should  get  excel- 
lent results  regardless  of  which  biU  of 
materials  you  use. 


I 


Step    5,  Finished    B-Neg    and    photoresist-coated 
copper*€lad  laminate  are  placed  in  contact  frame. 


Bill  of  Materials 


Bishop  Catalog  number,  description^  and  price* 

B-Neg  material  and  patterns  as  necessary 
7902  Photoresist,  7  oz.  aerosol  spray    $6.85 

7904    DpvfilApf^r  T   ^n 

7905   ^t^rr""  ^  ^^ 

7906    Tr^y  ^Pf  1-7^ 


7908  p^--^^"^  „  ^  «f> 

7909  Contact  pressure  frame  -^-^^^  7  J  5 
7952  4  X  6"  boards  (1  side  copper)         4,50 

Ultraviolet  fluorescent  lamp         29.95 

S56.6S 


Scroungers  Ust  and  price 

Same  as  at  left 
6.85  Same  as  at  left 
1,50  Same  as  at  left 
1.25   Same  as  at  left 

2  shallow  pans— one  metal,  one  ceramic, 
plastic,  or  paper. 
5,80  Same  as  at  left 
2.98  8  X  10"  picture  frame  w/glass  and  backing 
4.50  Same  as  at  left 
Free  Sunlight 
2K88 


Preparing  the  Board 

Prepare  the  copper-clad  laminate  care- 
fully*  All  soil,  stains,  and  foreign  matter 
must  be  completely  removed.  Scrub  it  with 
ordinary  household  cleanser  and  a  stiff 
brush.  Rinse.  Repeat  the  scrubbing.  Rinse 
again.  Wipe  off  thoroughly  with  a  clean 
toweL  Rinse  again.  Now  air^dry  (or  oven-dry 
at  110*^  to  120^F),  always  handling  with 
care  and  never  touching  the  surface  with 
bare  hands  or  fingers.  (Residual  oUs  in  the 
skin  will  reduce  the  quality  of  the  end 
result.) 

If  you  don't  have  a  darkroom,  wait  until 
after  dark  before  you  prepare  the  board.  In 
the  dimmest  Ught  possible,  place  the  clean, 
copper-clad  laminate  on  a  protective  back- 
ground (several  paper  towels)  and  spray  on  a 
full,   even  coat  of  Bishop  photoresist,  fol- 


lowing the  directions  on  the  can.  Immedi- 
ately pick  up  the  board  and  slant  one  edge 
toward  the  floor.  As  the  'resist  runs  to  the 
lower  edge  and  forms  a  bead,  soak  the  bead 
off  with  a  paper  towel.  Turn  the  board  90^^ 
and  repeat  (the  equivalent  of  a  slow  spinning 
action)  so  that  excess  'resist  is  removed  and 
no  longer  forms  droplets  at  the  lower  edge. 
Then  place  the  board  fiat  for  air-drying  (or 
in  an  oven  at  110*^  to  120"^).  The  'resist 
will  flow  out,  leaving  a  very  even  layer.  For 
further  processing,  the  board  must  be  com- 
pletely  dry  ,  , ,  no  tackiness,  no  solvent 
smelL 

With  the  B'Neg  protomaster  and  a  con- 
tact frame  close  at  hand,  half-fill  a  shaUow 
metal  or  ceramic  dish  or  tray.  (Don't  use 
plastic  or  you'll  find  yourself  with  no  dish 

and  a  big  mess.) 
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AMATEUR  ELECTRONIC  SUPPLY 


Make  those  "S"  meters  bounce  I 

You  Will  Willi 

me  exciting 

nBW  ■  ■  ■ 

Galaxy  gt-550 


:mMLJkMr-    ■•■ST\?^.. 


FULL 
GALAXY  LINE 
IN  STOCK! 


GT-550  SO-lOm  Transceiver 
AC-400  U0/230V  AC  Supply 

G-1000  DC  Supply 

SC-550  Speaker  Console  . 

RV-550  Remote  VFO   

RF-550  RF  Console 

PR.55O  Phone  Patch 

VX-35C  VOX  Accessory   . . . 
CAL-25  25KHZ  Calibrator   . 

F-3  300Hz  CW  Filter 

GTM  Mobile  Mount 

2ZM  Floor  Adaptor   


R-530  .5-30MHZ  Receiver  . 
SC-530  Speaker  Console  . . 
FL-5305  500Hz  Filter  .... 
FL- 53015  1.5KHZ  Filter  . . . 
FL.5306  6Hz  Filter  

FM-210  2m  FM  Transceiver 
AC-210  AC/DC  "Booster"  . 


$550.00 

99.95 

129.95 

29.95 

95.00 

75.00 

49.00 

29.95 

25.00 

37.50 

8.95 

G.OO 

795.00 
45.00 
45.00 
45,00 
45.00 

200.00 
39.95 


AMATEUR 

ELECTRONIC 

SUPPLY 


BjCEflAjtlS 


I 


Purchase  a  GT  550  or  R-530  for 
the  regular  price,  with^  no  trade. 
and  you  may  take  a  $50,00  Bonus 
Credit  toward  other  merchandise, 
($10.00  Bonus  on  FM-210) 


To:  AMATEUR   ELECTRONIC  SUPPLY 
I  4828  West  Fond  du  Lac  Avenue 

I  Milwaukee,  Wtsconsin  53216 

I    I  am  interested  in  the  foltowing  new  equipment: 

I 

I    [  have  the  following  to  trade:  (whaf  s  your  deal?) 

I 

^    Ship  me  the  followfng  New  Equipment 


I  enclose  $- 


4  I  will  pay  balance  (if  any) 


g   n  COD  (20%  deposit)    n  Revolving  Charge  Plan 
■  Name 

I  Address , 

I 


City. 


Stat& 


4828  West  Fond  du  Lac  Avenue 

MILWAUKEE,  WISCONSIN  53216 

PHONE  (414)  442-4200 

STORE  HOURS  Mon  &  Fri  9  to  9;  Tues,  Wed,  Thurs  9  to  5:30;  Sat  9  to  3 


I  D  Send  Reconditioned  Equipment  Bulletin  I 


AMATEUR  ELECTRONIC  SUPPLY 


.^ 


^^•^mmmm 


VHF  FM  MONITOR  nECEIVER 


Only 

$79.95 
Postpaid 
in  the  U.S.A. 


100%  MADE 
IN  U.S.A. 

The  new  VANGUARD  FMR150  is  not  just  another  frequency  converter  but  a  complete  FM  re- 
ceiver with  outstanding  performance. 

Check  the  following  features  and  see  why  it's  the  best.  Collins  IF  filter  for  separating  those  closely 
spaced  stations  you  hear  together  on  other  sets*  Double  conversion  to  eliminate  interference  from 
image  frequencies*  Dual  Gate  MOSFET  RF  stage  for  low  noise.  .2  uv.  sensitivity,  and  minimum 
cross  modulation*  Automatic  squelch  for  eliminating  noise*  Self-contained  speaker*  Operates  on 
12v,  DX,  negative  ground*  Heavy  gauge  anodized  aluminum  case  6"  x  7"  x  1-3/8"*  Provision  for 
4  crystal  controlled  channels  at  the  push  of  a  button*  One  channel  of  your  choice  supplied  with 
receiver.  Additional  channels  available  just  by  plugging  in  another  crystal  at  $4.95  ea.  No  need  to 
buy  another  RF  unit  as  in  some  other  sets*   Factory  tuned  to  cover  any  6IVIHz  segment  from  135 

to  175  MHz. 

HOW  TO  ORDER:  The  VANGUARD  FMR-150  is  available  only  direct  from  our  factory.  Include 
remittance  in  full  plus  sales  tax  if  you  reside  in  N,  Y.  Be  sure  to  state  the  6MHz  segment  you  will 
want  to  cover  and  the  exact  push  button  frequencies  to  be  included. 

Dept.  H,  196-23  Jamaica  Ave., 
;,N.Y.  11423 


VANGUARD  LABS 


Open  the  contact  frame  (or  substitute 
therefor),  placing  the  B-Neg  face  down  on 
the  glass;  Make  sure  the  sprayed  board  is 
completely   dry   and    place   the    'resist  side 


against  the  B-Neg,  Close  and  lock  the  frame, 
and  place  it  under  the  blacklight  source 
about  3  in.  from  tlie  lamps.  Expose  for  two 
to  four  minutes  (a  test  or  two  will  give  you  a 


Step  6,  Exposure  to  ordinary  black-light  fluores- 
cent lamps  lakes  less  than  four  minutes. 


Step    7-  It   takes  only  a  few  seconds  for  a  crisp 
pattern  to  show  in  the  developer  tray. 
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reliable  guide).  If  you  use  bright  sunlight, 
allow  10-15  minutes  around  noon, 

immediately  after  exposure,  immerse  the 
board  in  the  developer-  Agitate  gently;  30 
sec  to  1  minute  should  produce  a  bright, 
sharp  image.  Now  rinse  in  running  water  at 
the  sink,  where  etching  and  stripping  will 
soon  complete  the  process. 

To  etch  the  board,  dissolve  one  packet  of 
Bishop  etchant  powder  in  a  pint  of  hot 
water  in  a  plastic  tray.  Immerse  the  exposed 


Step  8.  The  developed  board  is  immersed  in  a 
^iution  of  Bishop  etchant  and  left  for  an  hour. 

and  developed  board.  In  about  an  hour,  the 
board  will  be  fully  etched.  Gentle  agitation 
from  time  to  time  will  speed  the  process. 
Hot  water  around  the  plastic  tray  will  keep 
the  etching  solution  warmer^  speeding  the 
process. 

As  soon  as  the  etching  process  is  com- 
plete, pour  some  Bishop  stripper  over  the 
board,  and,  with  water  running  over  it,  rub 
the  stripper  over  the  pattern  until  the  copper 
is  glossy  ,  ,  .  and  all  the  dye  is  removed. 
Then  dry  the  board  and  it  is  ready  for 
drilling  and  assembly. 

When  you  add  the  prices  shown  in  the 
table,  you  may  feel  that  the  overall  cost  of 
producing  your  own  boards  is  prohibitive. 
And  of  course  it  would  be  for  a  single  board. 
But  the  amounts  of  chemicals  you  get  are 
sufficient  to  turn   out  quite   a  few  printed 


DAYTON  HAMVENTION 

Saturday,  April  25, 1970 

Dayton  Hara  Arena  and 
Exhibition  Center 

•  Technical  Sessions  •  Women's  Activities 

•  Exhibits  •  Flea  Marltel  •  Awards  •  Banquet 

Dayton  Amateur  RadEo  Association 

Dept.  S   :    Box  44       Dayton.  Ohio  45401 


LEARH    RADIO 


THE  EASY  WAV! 


•    No  Book*  To  Head 

■  No   VUual    Qlmmjcki 
To   Dtitract   You 

■  Juit  LUton  And  Loom 

Bai«d    on    modern    piychotoglctil 
t*&hniqu«-i— Thi»   coufift  will   tokf 
you   bay ond    13   w.p,m*   In 
LESS    THAN    HALF   THE   TIMEi 
ikfbum  e«fiti!ni  thru   12"    Availdble  on  rndgnetic 
LP't   2!4    hr.    InftrueUon    tape.  S9.95  -  Cassette,  $1  0  95 


EPSILON  L^  RECORDS 


206  Eut  Front  Str@ct<  Florwnc*.  Colorado 


^*^      1^^^^^^ 


Step  9.  While  rinsing  in  water,  Bid^op  stripper  is 
rubbed  on  the  pattern,  removing  all  dye  and 
leaving  a  finished  board,  ready  for  driliing  and 
assembly. 


circuits.  For  a  club  project,  there  just  can't 

Rv  tn  tiRt  a  lot  of  professional 


be  a  cheaper  way  to  get  a 
boards. 


n 


^ 


,  .  . K6MVH 
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Feature  This^ 


SIGNAL/ONE'S  CX7  GIVES  YOU 

ELECTRONIC  COUNTER 
FREQUENCY  READOUT 

Electronic  counters  belong  in  the 
laboratory  ,  ,  .  because  they're  big, 
expensive,  precision  instruments  - . , 
right?  So  what's  one  doing  in  the 
0X7?   Well,  it  gives  you  .*,,,,, 

■  CALIBRATION  ACCURACY  OF 

100  HZ  at  every   point  in 
eveiy  band 

■  READOUT  DIRECT  TO  100  HZ 
•  <  *  without  interpolation 

■  LIFETIME  PRECISION 

free    of    error    due    to    aging    or 
environment 

■  BIG,   BRIGHT   DISPLAY  .  .  . 

virtually    impossible   to    mis-read 

SIGNAL/ONE  engineers  did  it  by  putting 
state-of-the<^rt  technology  to  work  in  a 
precision  counter  no  larger  than  a  small 
book.      This   remarkable   unit  actually 
counts  each  individual  cfcls  of  VFO  out- 
put during  a  precise  (crystal-controlled) 
1/100  second  time  interval  ,  .  ,  and  dis- 
plays the  last  four  digits  of  the  total  on  an 
electronic  readout,  (For  example,  a  VFQ 
frequency    of    3521.7    kHz    {3321,700 
cydes/second)    yields    a    1/100   second 
count  of  35,217  ,   .  .  and  the  display 
shows   521.7   kHzJ.  The  readout  is  as 
accurate  as   the   1/100  second  timing. 
Timing  is  derived  digitally  from  the  100 
kHz  reference  standard.    So^  by  simply 
^ero-beating  the   100  kHz  oscilator  to 
WWV  (or  a  EC  station)  you  automaticaify 
calibrate  the  VFO  to  100  Hz  accuracy  .  . 
everywhere. 


'7f  Speaks  for  Itseir' 


A  Division  of  ECl  (An  NCR  Subsidiary) 

2200  Anvil  Street  No. 
St,  Petersburg,  Fla.  33710 


how 


Radio 
Operators 

Handbook 


happiness 


.   .   ,  and  he  thought  a  logarithm 
was  the  beat  of  a  jungle  drum 


R.  W.  Johnson 
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1  iiere  are  one  hundred 


r  n 
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[am  operators       ng  on  my  si       i.  d 
Ihem  siee^  six  to  a  roonu  Together  w'V^  ^^-^ 

jhirtV'two  Thnusimd  :it  the  office  t         I  work 
wUii  and  dav\  ^  i 

■*■■  s- 

probab^v   well  imagine  tKai  for  aume  length 

^f  time.  1  ^rimewl        ..iOHl 

K  ght    bi  I.    coil  g    the 

^act   thdt    up  until  la^i  ^dLurday  evt;iung.  I 
didn't  know  the  di^^vience  ^':*^weA 
rm     and     a     polentiomi 
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whether  at  parties  or  the  water  cooler,  I  felt 
left  out. 

Don't  get  me  wrong!  Vm  not  insinuating 
that  the  ham  population  has  grown  to 
unhealthy  proportions  or  anything.  All  Vm 
saying  is  that  when  the  time  comes  that  a 
milkman  or  grocer  or  any  other  normal  type 
of  unassuming  personage  such  as  myself 
develops  serious  psychological  traumas 
because  of  an  inability  to  discuss  capacitive 
reactance  with  every  Tom,  Dick,  and  Alfred, 
then  one  must  do  something.  What  one  must 
do  is  largely  up  to  oneself,  I  —  having  a  very 
agile  and  analytical  mind  -  chose  to  acquire 
an  education  in  electronics. 

So  last  Saturday  I  read  the  amateur  radio 
operator's  handbook  —from  cover  to  cover 
(minus  the  ads).  Granted,  this  doesn't  make 
me  an  engineer.  But  you  wouldn't  beheve 
how  it  has  changed  my  life.  Things  are 
different  now,  I  not  only  feel  confidence  in 
my  relationships  with  my  contemporaries, 
but  —and  get  this—  1  actually  feel  a  little 
cocky.  Don't  laugh!  1  know  what  you're 
thinking.  Here 's  a  guy  who  reads  something 
and  comes  on  like  the  guy  who  wrote  the 
book.  Right?  Isn't  that  what  you're  think- 
ing? For  my  defense,  1  submit  that  all  things 
are  relative  fl  didn't  make  that  up;  I  read  it 
somewhere)-  What  1  mean  is  simply  this:  My 
knowledge  on  Saturday  night  compared  to 
my  knowledge  on  Friday  night  makes  me 
something  of  a  Marconi— Faraday— David 
Niven  conglomerate.  It*s  unbelievable  how 
my  life  has  changed*  My  confidence  is  not 
unhke  that  of  a  Karate  black-belt. 

Like  yesterday,  for  instance,  I  went  into 
the  local  Radio  Shack.  1  didn't  need  a  thing. 
It  was  just  a  place  where  1  could  feel  at 
home  —wanted,  if  you  will.  I  asked  the 
electronics  guy  if  he  had  any  microfarads, 
and  you  could  tell  he  was  really  impressed 
because  he  didn't  say  anything  for  a  while- 
He  just  sort  of  looked  around  and  bhnked  a 
couple  of  times.  He  asked  me  if  I  was 
putting  him  on.  I  assured  him  I  wasn't  and 
he  muttered  something  that  1  couldn't  quite 
catch,  and  called  a  couple  of  other  guys  over 
to  meet  me.  Their  names  were  Chuck  and 
Lennie,  if  my  memory  serves  me  right. 
Anyway,  the  four  of  us  stood  around 
smoking  for  a  while  and  talking  about  this 


and  that-  Chuck  and  Lennie  were  a  couple  of 
pretty  good  guys.  Leimie  kept  giving  me 
cigarettes  and  lighting  them  for  me.  You 
could  tell  he  wanted  to  keep  me  around  for 
a  while.  Then,  the  first  guy  1  had  spoken  to 
asked  me  how  many  microfarads  I  wanted,  1 
told  him  1  could  use  about  a  handful  {1  knew 


they  had  to  be  cheaper  in  quantity  orders). 
* 'Wouldn't  use  anything  else,"  I  said  with  a 
sly,  knowing  smile.  You  could  tell  they  got  a 
big  kick  out  of  this  because  Lennie  kept 
nudging  Chuck, 

Now  don't  get  me  wrong,  Fm  not  brag- 
ging or  anything.  That's  not  the  point  of  me 
telling  you  all  this.  This  is  just  to  illustrate 
what  a  little  erudition  can  do- 

When  1  left,  Lennie,  Chuck,  and  the  other 
guy  were  all  hee-hawing  their  heads  off  and 
slapping  each  olher*s  shoulders  and  every* 
thing.  Chuck  looked  like  he  was  ready  to  roll 
on  the  floor.  Boy!  You  could  tell  that  they 
really  enjoyed  electronics. 

Like  1  say,  though,  life  is  different  for  me 
now.  1  can  talk  to  people.  I  really  can!  New 
worlds  have  opened  up  to  me.  1  feel 
comfortable  —  contented  -  relaxed—  INI 

A  few  days  ago,  1  put  a  dipole  on  my 
roof.  It's  beautiful.  The  ole  sun  reflects  off 
that  thing  like  there  was  no  tomorrow.  And 
the  gleam  is  enough  to  knock  your  eye  out 
(what  kind  of  wax  do  you  use  on  those 
things  anyway?) 

Hank,  my  next  door  neighbor^  says  I 
ought  to  get  a  "rig"  for  it.  But  I  figure  it  can 
wait  a  while.  First  things  firsts  you  know. 
Fm  in  no  hurry.  I  figure:  today  a  dipole— 
tomorrow  an  ohm. 

•  .  . WOW  ■ 
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Incentive  Licensing 
Is  Here! 


Brush  up  -  Tone  up  -  Shape  up 

with  MMECO  Technical  Books 
and  code  practice  records. 

EASY  TO  UNDERSTAND  BOOKS 

#  16-01  Advanced  class  license  guide 50 

#  17-01  Extra  class  license  guide 75 

Radio  amateur  theory  course.  Latest  edition 

is  ideal  lor  brusliing  up. 

#102-01  (over  300  pages) .„....„.„,,.„._.3.95 

THE   FASTEST  AND  SIMPLEST  WAY 

TO  INCREASE  CODE  SPEED  .  . . 
AMECO  CODE  PRACTICE  RECORDS 

(331/3  RPM) 

#104-33  Contains  material  to  increase 

code  speed  from  13  wpm  to  22  wpm .3.95 

#  106-33     19  to  24  wpm  supplement 

to  above „ 3.95 


AND  FOR  THOSE  OF  YOU 
WHO  ARE  A  BIT  RUSTY 

#103-33  Contains  material  for  8  to  18  wpm 
#105-33     supplement  to  above .-.. 


...3.95 


AT  LEADING 
HAM  DISTRIBUTORS 


AMECO 


DIVISION  OF  AEROTRON,  INC 

P.  O.  BOX  6527  •  RALEIGH   N,  C.  27608 


Robeit  Ke/ly  WBdDJT  266  J  Carol  Drive  San  Jose  CA 


A  general  survey  of  the  VHF 
revolution  with  respect  to 
repeaters  over  the  past  few  years, 
and  some  suggestions  for 
planning  ahead. 
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The  first  eight  years  of  amateur  FM 
repeater  operation  in  the  United  States  has 
been  a  period  of  growth  and  stabilization. 
Today,  because  of  the  unprecedented  pop- 
ularity of  repeaters  ami  clmnnelized  oper- 
ation on  the  VHF  amateur  bands,  we  are 
faced  with  such  problems  as: 

•  Frequencies  for  new  systems 

•  Channelizing 

•  L ogica I  fre q uen cy  pa iring 

•  Deviation  and  bandwidth 

•  Tone  frequency  standards 

•  Guard  channels 

•  Command  methods 

•  Selective  calling  standards 


Many  systems  have  grown  in  their  pres- 
ent shapes  because  of  availability  of  equip- 
ment, bulk  availability  of  crystals,  long- 
term  usage  on  certain  channels,  pattern- 
ing from  a  successful  scheme,  or  because 
it  seemed  the  thing  to  do  at  the  time.  In 
most  cases,  changes  were  made  before 
cost  prevented  modification  and  systems 
developed  so  that  members  were  served 
as  necessary.  But  now  it  is  1970,  we  are 
thinking  nationally— and  for  good  reason. 
Travelers  report  that  directories  are  inac- 
curate  and  that  they  have  found  activity 
not  quite  as  reported  or  that  the  local 
repeaters  are  tone-protected.  Frequencies 
in  one  area  are  not  used  in  another.  Inter- 
connection presents  problems  in  selective 
calling  and  command.  Multichannel  users 
compromise  equipment  performance.  One 
area  is  narrowband,  the  other  wide.  So- 
called  national  frequencies  are  used  with 
a  variety  of  input  frequencies,  depending 
on  area,  UHF  users  find  a  wild  variety  of 
pairings  and  come  to  the  conclusion  that 
this  band  is  haphazardly  planned  with 
frequencies  confidential. 

But  all  is  not  so  bleak.  With  a  little 
forethought,  users  can  plan  together,  ap- 
plying techniques  known  as  spectrum  en- 
gineering, frequency  administration  and 
conservation,  or  whatever  name  suits.  It 
has  been  done  with  great  success  for  the 
past  two  years  in  the  west  and  I'll  wager 
that  with  a  little  intentionaf  planning  that 
even   in  Los  Angeles  —  that   great  super 


hodge-podge  of  "secret  channels"  and  RF 
overlay  —  a  measure  of  order  will  result 
in  the  next  five  years.  Let's  take  a  look, 
then,  at  what  we  can  achieve  and  how  to 
go  about  it  with  minimum  outlay. 

First  there  must  be  some  form  of  mu- 
tual planning,  whether  on  an  agreed  basis, 
by  meeiings  of  the  repealer  groups  in  a 
state  or  area,  or  by  the  principal  repeater 
group  taking  the  initiative.  Acceptable 
standards  can  be  determined  and,  though 
planned  changeovers  would  meet  with 
little  acceptance,  any  changes  could  con- 
form to  agreements.  Most  amateur  relay 
systems  have  changed  enough  in  five  years 
to  prove  they  are  fluid.  In  some  concen- 
trated areas  of  relay  activity,  coordinators, 
gentlemen's  agreements,  or  adherence  to 
accepted  plans  have  been  very  successful. 
To  my  knowledge,  very  few  systems  have 
gone  into  service  haphazardly  and  without 
thought.  Those  that  ran  tnto  technical  or 
operational  problems  soon  changed  be- 
cause of  opposition  or  impracticality. 

NEW  RELAYS 

Where  is  there  room  for  additional 
groups,  especially  in  areas  of  intense  us- 
age? By  being  careful  with  the  spectrum 
—  that  is,  by  channelizing  and  establish- 
ing standards  of  bandwidth  —  the  greatest 
number  of  channels  can  be  rendered  with 
full  compatibility,  A  generally  accepted 
plan  for  2-meter  FM  operation,  for  ex- 
ample, is  each  60  kHz  up  from  146.04, 
leaving  the  lower  portion  to  AM  and 
DX*ers.  Greatest  activity  still  seems  to  be 
the  upper  portion  of  146  MHz.  A  signi- 
ficant amount  of  narrowband  FM  equip- 
ment is  available  and  the  30  kHz  channel 
standard  on  l-mcters  could  within  five 
years  fit  in  very  nicely,  rendering  32  dis- 
crete channels.  I  see  no  problem  in  using 
this  plan,  then  selecting  a  suitable  devia- 
tion standard  for  one's  own  purposes.  The 
equipment  is  made  for  either  5  or  15 
kHz;  anything  else  is  a  compromise  in 
performance. 

Six  meters  is  less  intensely  used  and 
52,525  MHz  seems  to  be  the  most  popular 
for  wideband  operation.  Narrowband  op- 
eration   does   exist    in    some   areas,    from 
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5L0  to  52.0  MHz,  on  a  25  kHz  chan- 
nelizing plan,  TV  high-pass  filters,  though 
limited  in  effectiveness  above  52.0,  will 
help  prove  to  TVI  complainants  that  they 
often  eliminate  problems.  AM  operation 
stays  low  on  6  for  reasons  of  self-preser- 
vation. 

The  450  band  is  a  world  apart.  Only 
the  coordinators  and  trustees  seem  to 
know  what  really  is  in  service  and  all 
admit  there  is  more  than  meets  the  eye 
up  there  were  channel  frequencies  are 
semi  private.  In  Los  Angeles  as  well  as 
other  places,  for  example,  50  kHz  chan- 
nelizing is  the  rule  except  that  Ln  L.A. 
ALL  channels  have  been  used  above  440 
and  a  coordinator  tries  vainly  to  keep 
accurate  records.  Those  who  prefer  to  go 
it  alone  find  someone  is  sharing  the  space. 
Pairing  is  not  in  vogue  just  yet  but  efforts 
have  been  made  to  standardize,  and  several 
nets  have  adopted  5  MHz  separation  uti- 
lizing 440-444  outputs  with  445-449  in- 
puts. TV  repeater  experimenters  have 
been  a  potential  hazard,  but  recent  con- 
cessions, after  realization  that  FM'ers  are 
serious,  agreed  to  TV  in  the  435-440  por- 
tion of  the  spectrum,  450  is  looking  better 
each  month  as  those  who  use  this  band 
for  mobile  operation  see  the  value  of 
planned  pairing  and  reconfigure  frequen- 
cies for  better  usage. 

PAfRtNG 

Armchair  planning  is  always  subject  to 
criticism  and  rationalizing  why  it  won't 
work.  Moreover,  existing  nets  complicate 
the  matter.  But  let's  look  at  what  is  being 
done  in  some  areas  and  consider  it  for 
future  planning  in  others. 

RELAY  OUTPUT         IHPUT 

6  METERS                    51.000  51.600 

NARROWBAND            51 .025  51 .625 

15  CHANNELS             51.050  51-650 

51.075  5L675 

5L100  5L700 

51.125  51J25 

51J50  51.750 

51-176  51.775 

51.200  51.800 

51 .225  51 .825 

51.250  5L850 


UNPAIRED 

2  METERS 

146.610 

146.010 

NARROWBAND 

146.640 

1 46,040 

13  CHANNELS 

146.670 

146.070 

146.700 

146.100 

146.730 

146.130 

146.760 

146.160 

146.790 

146.190 

• 

146.820 

1 46.220 

146.850 

1 46.250 

146.880 

146.280 

146.910 

146.310 

146.940 

146.340 

146.970 

146.370 

146.400-146.580 

UNPAIRED 

146.940  (GUARD 

51.275-  51.875 

51.300  (GUARD 

CHANNEL) 
51.325  51.925 

51.350  51.950 

51-375  51,975 

51-400-51,575 

CHANNEL) 
450  MHz  440,050  445.050 

100  CHANNELS        444.950  449.950 

This  arrangement  aims  at  compatibility 
with  other  amateur  operation,  best  utiliza- 
tion of  the  spectrum,  and  extension  of 
existing  FM   relay  systems.   It   is  placed 

in  nomination  as  a  national  plan. 
TONE 

Overlapping  repeater  coverage  on  the 
same  channels  as  well  as  the  desirability 
of  multichannel  compatibility  brings  us 
to  the  realization  that  pulse  tone  must  be 
standardized  where  used.  If  pulse  tone 
entry  is  planned,  choose  standards  and 
hold  to  this  plan 

Touchtone  is  gaining  popular  acceptance 
for  control  and  signaling  in  some  areas 
and  probably  will  dominate  as  ability  to 
produce  good  decoders  becomes  more 
widespread.  This  is  an  excellent  approach 
for  the  more  talented  groups. 
GUARD  CHANNELS 

Faced  with  the  problem  of  where  to 
establish  a  common  meeting  ground  for 
members  of  various  groups,  each  operat- 
ing on   its  own  discrete  frequencies,  the 
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THERE  ARE    MORE  THAN 


FM  REPEATERS 

FROM  ^COAST 


COAST.. 


MJV  OF* 


€MCtt€^W% 


I 


with  a 

GALAXY 

FM-210 

2  meter  FM 

TRANSCEIVER 

from 
STELLAR 


Power 
Booste 


r*39 


95 


As  a  "barefoot"  mobile  unit,  the  Amerrcanmade  Galaxy 
FlVI-210  runs  a  full  five  watts  of  power.  Just  connect  it 
to  your  antenna  and  clamp  it  under  the  dash— then  plug 
in  a  high  impedance  mike  and  you're  off  and  running  .  ,  . 
on  three  crystal-controlled  channels!  The  receiver  sec- 
tion's FET  front  end  gives  you  unmatched  selectivity 
and  sensitivity.  And  the  transmitter's  husky  signal  gets 
you  through  even  in  those  "dead  spots/' 

If  the  nearest  repeater  is  in  the  next  county— or  if  the 
activity  in  your  area  is  all  "direct^"  you'll  want  the 
Galaxy  AC'210  power  booster.  It  doubles  the  output 
power  of  your  FIVI-210  transceiver  and  allows  operation 
from  either  1 2  VDC  or  11 5  VAC, 


SPECIFICATIONS 

Frequency:  143-149  MHz 

Channels:  Three;  transmit  and  receive 

are  independently  controllable,  giv- 
ing 9  possible  frequency  combina- 
tions. 
Transmitter:  5W  in  (10W  with  optional 
power  booster) 

Deviation:  ±15  kHz  max  (wideband)  or 
±5  kHz  (narrowband),  with  adjust- 
able speech  limiting  for  optimum 
matching  to  local  standards. 

Receiver  Sensitivity:  0.5  SIN  AD 

Power  Req:  12  VDC  (power  booster 
accessory  allows  operation  from 
either  12  VDC  or  115  VAC) 


i 
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10  GRAHAM  ROAD  WEST  •  ITHACA.  N.  Y.  14850 
TELEPHONE  AREA  CODE  607  257  2424 
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HEY!  HOW  ABOUT  THAT 
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S.W.R.  BRIDGE 

MODEL  SWB-a 

READS  FORWARD  AND 
REFLECTED  POWER 
SIMULTANEOUSLY 

**EASY  READ"  METERS 
USE  FOR  REFERENCE 
POWER   METER 

DUAL    100-MICR0AMP 

METER    MOVEMENTS 
LOW  INSERTION   LOSS 


^t 


•  SIZE  S*'X2' X2 


$15. 


Kim  MOD  m 


THE  BEST 
VAIUE  Wf 

HAVE 

EVER 
OFFEREDf 


MAY  B£  LEFT 

IN  ilN£,  UP 

TO  2000  WATTS. 


GOOD  THROUGH 
2  METERS 


SINCE  1933 


FAST  SERVICE 


Phone  408  294  0464 


QUEMENT  ELECTRONICS 

1000  SOUTH  BASCOM  AVENUE  SAN  JOSE,  CALIFORNIA 

"Norlhern  California's  Most  Complete  Ham  Store"  95128 


^m 


THE  BEST 

2  METER 

CONVERTER 


^ 


*it: 


Model  407 
$39.95 

PPd. 


^^^^^^fl^lii^^iii^^iil^^vril^^AMita 


144-144  MHz  In.  28-30  MHi  out 
or  14^^148  MHe  wHh  a  second  crystal 

Available  at  $4,95  each. 

A  full  description  of  this  fantastic  converter 
would  fill  this  page,  but  you  can  take  our  word 
for  it  (or  those  of  thousands  of  satisfied  users) 
that  it^s  the  best*  The  reason  is  simple — we  use 
three  RCA  dual  gate  MOSFETs,  one  bipolar, 
and  3  diodes  in  the  best  circuit  ever.  Still  not 
convinced? Then  send  for  our  free  catalog  and 
get  the  full  description,  plus  photos  and  even 
the  schematic. 

Can't  waitTThen  send  us  a  postal'money  order 
for  $39.95  and  we'll  rush  the  407  out  to  you. 
NOTE:   The  Model  407  is  also  available  in  any 
frequency  combination  up  to   450  MHz  (some 
at  higher  prices)  as  listed  in  our  catalog. 

*New  York  City  and  State  residents  add  local  sales  tax- 

VANGUARD  LABS 

Dept.  H,  19^-23  Jemaica  Ave..  HoMli,  N.Y.  11423 


idea  of  guard  channels  has  become  an 
acceptable  solution  and  has  proved  suc- 
cessful where  implemented.  51.3  and 
146.94  are  logical  choices  here,  having 
been  sanctioned  by  the  California  Ama- 
teur Relay  Council  as  a  regional  solution. 
By  guarding  these  channels  or  using  a 
receiver  scanner  which  samples  more  than 
one  channel,  a  surprising  flexibility  is 
possible.  By  guarding  one's  regularly  used 
channels  plus  the  common  calling  and 
working  frequency,  we  can  provide  our- 
selves with  even  better  systems,  both  at 
home  and  while  traveling* 

The  first  eight  years  of  repeaters  has 
taken  us  through  a  period  of  organizing 
and  building.  Let's  let  the  next  eight  be 
devoted  to  sophistication  and  joint  plan- 
ning. With  good  nonrestrictive  repeater 
regulations  a  good  possibility  within  a  year 
a  fine  magazine  to  spread  the  word  and 
cement  us  together,  and  the  enthusiasm 
we  all  possess,  the  future  looks  promising 

indeed. 

.  ,  ,  WB6D JT  ■ 
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Walt  Pinner  WB4MYL 
7304  Lorenzo  Lane 
LouisviUe  KY  40228 


While  on  vacation  recently,  I  was  rum- 
maging through  the  various  surplus  outlets  in 
the  Detroit  area.  Among  the  goodies  pur- 
chased was  a  small  surplus  ''Antenna  Current 
Indicator/'  It  has  a  2V2in.  meter  movement, 
three  spring-loaded  feed  through  connectors, 
and  a  power  plug  for  connection  to  an 
intern&l  antenna  relay,  it  also  includes  the 
pickup  unit  and  shunt  necessary  to  operate 
the  meter.  The  unit  is  a  thermocouple-type 
antenna  current  indicator.  Its  nameplate 
states  it  was  manufactured  for  the  Army 
Signal  Corps  under  the  name  of  '* Antenna 
Current  Relay  Unit  BC442-AM." 

The  unit  has  a  fitted  bottom  cover  and 
ample  room  to  install  two  SO-239  con- 
nectors in  place  of  the  feedthrough  con- 
nectors already  there.  The  antenna  change- 
over relay  is  mounted  to  a  plate  and  secured 
to  the  box  with  four  screws.  It  may  be 
removed  as  an  assembly  for  use  elsewhere. 
The  rf  contacts  appear  to  be  more  than 
adequate  for  amateur  use  up  to  the  legal 
limit  of  power.  The  rf  contacts  have  an 
additional  single-pole  contact  which  may  be 


RCV 


KMT 


— \--HE^--€^-- 


AHT 


T2V- 


used  for  B+  control  or  grounding  of  the 
receive  antenna  lead  during  transmit,  as 
shown  in  the  diagram, 


The  relay  is  operated  by  two  series- 
connected  coils  and  requires  +12V  at  80 
mA.  If  the  coils  are  parallel-connected,  a  6V 
source  may  be  used.  A  single  diode  with  a 
small  filter  on  the  rig's  filament  supply 
works  nicely. 

The  meter  scale  reads  from  1  to  10. 
Comparison  readings  of  this  unit,  with  no 
change  other  than  substituting  standard  coax 
fittings,  were  made  against  a  Drake  W-4 
wattmeter  into  a  50S^  dummy  load.  The 
results  are  tabulated  below: 

BC442  reading  Power  (watts) 


1    .  _ ,...._  ,100 

9  900 

3  . - 300 

4  _  ,  ,  _ ,400 

4,9 .500 

5.5    ,  .  . 600 

6.2 .700 

6.9 ,  •  .800 

These  readings  remained  constant  over  a 
range  of  frequencies  from  3.5  to  30  MHz. 
Power  levels  of  25,  50,  and  75  watts  may  be 
read  with  reasonable  accuracy  if  the  mechan- 
ical zero  meter  setting  is  adjusted  with  the 
meter  in  the  vertical  position  and  the  power 
readings  taken  with  the  meter  in  the  same 
position.  The  best  part  of  this  unit  is  its 
price.  It  was  purchased  from  Bauer  Indus- 
trial Supply,  Redford  Ave.,  Detroit, 
Michigan  for  $3.00,  less  his  15%  discount  (to 
anyone)  which  lowers  the  already  ridiculous 
price  to  $2.55  plus  tax,  A  terrific  buy  for 
your  surplus  buck. 

.  .  .  WB4MYL" 
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Sam  Craig  W2ACM 
5812  Til  ton  Road 
£.  Syracuse  NY 


REMOTE 


MULTIFREQUENCY 


A  simple  method  for  modernizing  your  surplus 


FM  unit  by  adding  those  extra  channels 


If  your  VHF  FM  gear  is  a  single*channel 
type  and  you  have  been  wondering  how  to 
add  multifrequency  capability,  here  is  your 
answer,  Thi'i  article  describes  a  remote 
crystal  oscillator  with  switch  selection  of  up 
to  four  crystals. 

Since  the  original  unit  was  Lntended  for 
the  transmitter  of  a  GB  p re-Progress  Line 
ES-IB  2  meter  FM  unit,  3  MHz  crystals  were 
used.  The  circuit  should  work  equally  well 
with  crystals  of  other  frequencies  (up  to  15 
Mllz  or  so),  and  it  can  be  applied  to  receiver 
locul  oscillators  as  well  as  transmitters.  It  is 
not  designed  to  work  with  overtone  crystals, 
however. 

The  circuit.  Fig.  1,  consists  of  a  transis- 
torized  Pierce  oscillator  coupled  to  an  emit- 


27K 


ter  follower  for  isolation  and  low  output 
impedance. 

The  oscillator  unit  may  be  mounted  in 
any  convenient  location  and  coupled  to  the 
transmitter  by  a  length  of  ordinary  shielded 
cable.  Neither  the  type  of  cable  nor  its 
length  appears  to  be  critical.  In  the  original 
instalJation,  a  four-conductor  shielded  cable 
having  a  length  of  about  6  ft  was  used.  The 
output  impedance  of  the  circuit  is  low 
enough  to  tolerate  the  shunt  capacitance  of 
15  ft  of  shielded  cable  or  coax  without  any 
drastic  reduction  in  output  voltage.  Impe- 
dance matciiiJig  is  not  necessary,  since  opti- 
mum power  is  not  a  requirement. 

The  rf  output  from  tlie  remote  oscillator 
is  fed  directly   into  the  grid  of  the  former 

12V   KEYED 
100 


DC   GND 

? 


7-45  NPO  TRIMMERS 

*DETERMINE  AT  ASSEMBLY:  START  WITH  lOK 

Ffg.  h  Remote  multifrequency  oscillator  schematic 
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oscillator  tube  in  the  transmitter,  so  that  this 
stage  now  becomes  a  buffer.  The  cathode  of 
this  tube  (and  screen,  if  a  pentode)  should 
be  bypassed  to  ground  for  rf  if  not  already 
done  in  the  existing  circuit.  In  my  installa- 
tion, the  grid  current  in  this  stage  was  not  as 
liigh  with  the  remote  oscillator  as  it  was 
originally,  but  the  drive  level  in  the  subse- 
quent stages  was  unaffected. 

The  output  frequency  is  not  affected  by 
the  load,  and  changes  only  a  few  hertz  when 
the  supply  is  varied  between  5  and  15V, 
Although  the  output  voltage  increases  as  the 
supply  voltage  is  increased,  the  use  of  more 
than  15V  is  not  reconiniended. 

The  oscillulor  consists  of  a  two-board 
''sandwich''  and  a  tliird  board,  which 
mounts  perpendicularly  to  the  other  two,  as 
shown  in  the  plan  view  of  Fig.  2.  The  actual 
size  layouts  of  circuit  paths  for  all  three 
boards  are  shown  in  Fig.  3. 

Once  the  etched  circuit  boards  are  made, 
assembly  of  tlie  unit  is  quite  simple.  After 
soldering  I  he  components  to  the  main  circuit 
board  (see  Fig.  4),  attach  the  output,  power, 
and  ground  leads  and  mount  the  board  in 
the  Minibox.  Be  sure  that  leads  and  solder 

T 

do  not  protrude  more  than  1/16  in.  on  the 
foil  side  of  the  board.  Then  attach  and  wire 
the  connector  (Jl).  Next,  the  rotary  switch 
(SI)  should  be  put  in  place  and  connected  to 
the  main  board.  The  remaining  two  circuit 
boards  with  the  crystal  sockets  and  trimmers 
are  fastened  together  and  mounted  last  in 
the  box.  The  front  of  this  assembly  is 
supported  by  the  leads  from  the  boards  to 
the  switch,  so  no  size  smaller  than  20  AWG 
solid   wires  should   be  used   for  mechanical 


Board  1 
Bpard  2 
Board  3 


BUD  CU-3003A 
MinibOK 

Lockwasher 


6-32  X  % 

RH  SCR 

2  Req. 


Leads  to  J1 
Ground  Lug 


Spacer — ' 
3/16  Lg. 

J1 


Fig,  2.  Layout  of  oscUlator. 

Stability.  Use  care  when  inserting  or 
removing  the  crystals  so  as  not  to  crack  the 
circuit  boards.  Glass— epoxy  board  material 
is  worth  using,  if  available,  because  of  its 
greater  strength.  Figure  5  shows  the  con- 
struction and  layout  detail  for  the  two-board 
sandwich.  When  adjusting  the  trimmers  for 
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DrKI  No 
2  Pads 


Connect  After  Ass'v 


Gnd  Lead  to 
Component  Bd 


DrIH  No.  33 
6  Holes 


■Cut  Slots  for 
Xtal  Socket  Lugs 
4  Places 


Leads  to  S1 


prtll  No.  33 
4  Holes 

DrftI  No,  61 
33  Pads 


Dril!  No.  33 
6  Holes 


0 


Fig.  3-  Actual-size   printed-wiring 
layouts   for   the  three  boards. 


Fig,  4.  Main  circuit  board  component  placement 


*— Output 


Gnd,  Lead  to 
Xtal  Board 

Lead  to  SI 

Wiper  Arm 


Etched  Cct  Board 


440  X  5/8  BH  SCR     4 
4  Req. 


Xtal  Sockets 

4^0  Hex  Nut 

10  Req. 


Ceramic  Trimmer 

Brass  Spacer 
%,  Dia.  K  %Lg 
Tapped  6-32 


^        4-40  X  V/i  RH  SCR 
^  Req. 

4-40  X  3/8  RH  SCR 
,,^4  Req, 

Spacer 

0.18  O.D.  X  0.85  Lg 

Press  Fit 


Fig,  5.  Vital  statistics  for  the  two-bo^d  **sandwich. 
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exact  frequency,  remember  that  placing  the 
cover  on  the  box  will  lower  the  frequency 
slightly  (10  to  20  Hz  with  3  MHz  crystals) 
due  to  the  added  capacitance.  To  avoid  this 
problem,  holes  can  be  drilled  in  tlie  cover  for 
access  to  the  trimmers.  Because  of  its  small 
size,  the  oscillator  can  easily  be  taken  to  a 
counter  or  other  measuring  equipment  for 
accurate  frequency  adjustment. 

Measurements  of  thermal  stability  have 
not  been  taken  yet,  but  experience  has 
shown  that  in  the  usual  mobile  environment 
the  frequency  does  not  change  enough  to  be 
evident  at  the  receiving  end. 

I  am  indebted  to  N.  V.  Friend,  who 
furnished  the  idea  for  this  device. 

.  .  .  W2ACM  ■ 
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well  If  will  fake  someone 
with  manufacfurlng 

"know  how"  to  do  if 


But  of  more  importance  the  crystal  must  be  manufactured 
to  Strict  Specifications,  have  good  activity  and  operate 
"0/7  frequency"   in  the  circuit  for  which  it  was  ordered. 

SENTRY  can  manufacture  crystals  for  all  two- way  radio 
equipment:  Commercial,  Amateur,  Aircraft,  Military  and 
Citizen    Band,     You  need  only  to  specify  the  mooel  of 
set  and  channel  frequency. 

You  don't  believe  it,  when  we  say  -  '^Buy  the  Besf^ 

You  are  satisfied  with  your  present  supplier? 

You  are  satisfied  with  high  prices? 

You  are  satisfied  with  '^second  besf^l 

Until  you  try  SENTRY  you  will  never  know! 

Try  Us!     Make  Us  Prove  It!    *'Buy  the  Best 
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SEND  FOR  OUR  CATALOG  OF  PRECfSION 

QUARTZ  CRYSTALS  AND  ELECTRONICS 

FOR  THE  COMMUNICATIONS  INDUSTRY. 

IT  WILL  COST  YOU  NOTHING 


SENTRY  MANUFACTURING  COMPANY 

Crystal  Park,  Chickasha,  Oklahoma  73018 

PHONE:    (405)   224-6780       
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•  AC  and  DC  SUPPLIES 

BUILT  IN! 

•  5  BANDS 

■  260  WATTS 

•  $525.00 

*  RECONDITIONED  *  LIKE  NEW  * 

*  TRADE  IN  EQUIPMENT  *  30  DAYS  * 

*  PARTS  &  LABOR  GUARANTEE  * 
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HIGHEST  TRADES!  NO  ONE  ANYWHERE  will  beat  our  deal! 
We  will  TOP  any  advertised  or  written  offer  from  any  other  dealer. 
We  trade  on  both  new  and  used  equipment  and  we  service  what 
we  sell.  Instant  credit  on  both  new  and  used  equipment.  General 
Electric  revolving  charge  and  Master  Card  Credit. 

AMATEUR -WHOLESALE  ELECTRONICS 

A  DIVISION  OF 

'DB^)  Internarional  Ekctmnu  Systems,  Inc. 

280  ftRAGOW  AVENUE,  CORAL  GABLES,  FLORIDA  33134 
Cable  "INTEL"       305444-6207      Export  orders  our  specialty 
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THE 


DK-1 


DIGITAL  KEYER 


tpfli* 


jAOMtt^I 


DK-1 


«## 


is  designed  to  allow  the  CW  operator  to  transmit 
morse  code  with  a  MINIMUM  of  hand  motion.  No 
other  keyer  exceeds  the  DK-1  in  this  respect. 


•  Code  speeds  from  7  to  60  WPM  v^h  correct  inter- letter  and  Inter-word  spacings 

•  Mercury  reed  relay  for  transmitter  keying  and  receiver  muting  •  Input  for 
manual  key  •  Keying  monitor  with  built-in  speaker  •  18  integrated  circuits,  12 
transistors,  5  diodes 

These  examples  rflustrate  the  minfmum  hand  motion   required.  The  dot  and  dash  keys  nnay  b#  doted 
or  released  in  the  order  indicated  within  microseconds  of  each  other, 
••A" — Close  dot'dash  key.  During  the  dot  or  dash,  release  dot-dash  key, 
"R"' — Close  dot'dash  key.  During  the  dash  or  second  dot,  release  dash-dot  key, 
P* — Close  dot-dash  key.  During  the  second  dash  or  dot»  release  dash-dot  key* 
I" — Close  dot  key.  During  the  first  dot,  flick  the  dash  key.  Release  dot  key  during  the  last  dot. 
B" — Close  dash-dot  key.  Release  dash  key  at  any  time  during  the 
three  dots  and  dot  key  during  the  last  dot;  or,  release  dash- 
dot  key  during  the  last  dot.  ^ 

"Double  Dash' — close  dash  dot  key.  Release  dot-dash  key  during  li10>(   'lO 

the  last  dot  or  dash,  ^  I  ^^-^^ 


** 


«i 


II 


WRITE  FOR 

FREE 
BROCHURE 


Note  that  in  the  above  examples,  only  one  depress- 

release  cycie  of  the  dot  and  dash  keys  is  reoui red. 
All  letters,  numbers  and  punctuation  marks  may  be 
generated   using  variations   of  this  techniqu©, 


PPD.    CO  NT.    U.S  A. 

From    Distributor  or 
Direct    from    Factory 


3201   HANDLEY  EDERVILLE  RD. 


FORT  WORTH,  TEXAS  76118 
817  /    268-1611 


ADD 


osc 


BUFFER 


TO  YOUR  V 


K  N.  Cray  KSBYO 
1391  SchoQicraft  Road 
Copley  OH  44321 


To  spot  my  vfo  on  a  received  signal,  I 
needed  a  quick  and  easy  way  to  power  the 
oscillator  independently  from  the  trans- 
mitter. 

Normally  the  ac-driven  heaters  are  on  aH 
the  time 5  so  why  not  connect  a  63V 
transformer  in  reverse  order,  rectify  the 
output,  and  use  it  for  low -6+  for  the 
oscillator? 

After  some  experimentation,  i  came  up 

with  the  circuit  shown  here.  As  shown,  I 
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BUFFER 
6.5  V 


osc 

BUFFER 
6-1' 


connected  a  double-pole  (single-throw) 
switch  in  both  ground  leads  of  the  trans- 
former primary  and  secondary  windings  to 
prevent  feedthrough '  when  regular  B+  is 
applied  as  the  rig  goes  into  the  regular 
transmit  mode, 

A  diode  in  the  B+  to  the  buffer  prevents 
it  from  operating  when  spot  checking  and 
still  allows  regular  operation* 


.  -  -  KSBYO 
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PART 


FREQUENCY 
MODULES 
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■ 


ICs 


^-^^ 


,  and  believe  it  or  not,  455  kHz    isn't  it! 


This  article  is  a  two-part  series  that  deals 
with  design  methods,  components,  and  cir- 
cuits using  solid-state  devices  leading  to  an 
i-f  system  that  will  meet  the  special  require- 
ments of  the  amateur  builder '  who  wants  a 
reasonable-cost,  selective,  low-image,  tunable 
i-f  for  use  following  converters  oh  6  or  2 
meters,  or  the  UHF  regions  above  420  MHz. 
This  portion  of  the  series  describes  design 


mUiam  Hoisington  Ki€LL  .-^ 
Far  Over  Farm  "*  ^^ 

Peterborough,  NH    03458 


details  of  the  1.65  MHz  and  the  135  kHz  i-f 
modules,   using  subminialure  shielded   coils 

and  ICs, 
Requirements 

Selectivity   and   Freedom    From.  Images. 

The  easiest  way  for  the  homebrewer  to  get 

selectivity    is    to    use    a    low    intermediate 

frequency;   however,   this    cannot   be   done 

without  suffering  from  image  trouble  unless 
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several  conversions  are  used.  An  image  is  the 
unwanted  signal  on  a  frequency  separated 
from  the  desired  signal  by  twice  the  i-f.  This 
is  caused  by  the  presence  in  a  mixer  collec- 
tor circuit  of  several  frequencies  other  than 
the  desired  one.  For  example,  if  the  local 
oscillator  is  on  28.5  MHz  and  the  desired 
signal  is  on  28  MHz,  a  beat  note  at  0,5  MHz 
will  be  produced,  which  is  used  for  the  i-f. 

Unfortunately,  a  signal  on  29  MHz  will 
also  produce  a  beat  note  on  0,5  MHz.  This 
unwanted  signal  is  called  the  image;  you  can 
see  that  it  can  cause  considerable  strain  on 
the  selectivity  requirements  of  the  rf  and 
mixer  stages  in  a  10  meter  receiver  in  order 
to  remove  it.  This  is  one  of  the  main  reasons 
for  multiple  conversion  amateur  receivers 
that  use  a  first  i-f  of  1.65  or  2  MHz,  which 
places  the  image  some  3.3  to  4  MHz  away 
from  the  desired  signal.  Here  it  can  be 
handled  by  the  selectivity  of  the  two  tuned 
circuits  of  the  rf  and  mixer  stages  generally 
found  in  such  a  receiver.  The  requirement 
for  reduction  of  the.  image  is  met  in  this 
fashion  in  our  *'idear'  i-f. 

Tunable  I-Fs.  The  use  of  converters  with 
crystal-controlled  local  oscillators  for  stabil- 
ity reasons  requires  tuning  somewhere  else 
dcv/n  the  line,  For  the  feUow  interested  only 

in  a  large,  stay-put  home  station,  this  can  be 
accomplished  by  using  his  100  lb  communi- 
cations receiver,  with  switched  inputs,  etc. 
However^  that  does  not  meet  our  planned 
types  of  operations,  such  as  battery-port* 
able-anywhere,  mobile,  and  emergency  use, 
all  of  which  are  applications  well  suited  for 
solid-state  devices.  A  tunable,  selective  front 
end  with  rf  stages,  mixer,  and  tunable 
oscillator  does  the  trick, 

Practicability.  The  next  requirement  is  for 
available  components  at  reasonable  cost.  The 
J.  W.  Miller  Co.  has  produced  a  line  of 
shielded,  subminiature  adjustable  rf  coils 
(9050  series)  which  fill  the  bill  for  inductors. 
They  have  a  threaded  core  of  powdered  iron 
in  the  center  for  trimming,  an  outer  mag- 
netic shielding  cup  which  also  helps  the  Q, 
and  an  aluminum  case  for  electrostatic 
shielding  (Vi  in,  square  by  9/16  in.  high). 
They  also  are  handy  because  you  can  easily 
add  extra  windings— for  coupling  with  solid- 
state  devices. 


Resistors  in  the  1/8  and  1/10  watt  range 
are  available  at  most  mail  order  houses, 
along  with  subminiature  capacitors,  Submin- 
iature terminal  pins  have  been  described  in 
my  own  previous  articles  in  73  Magazine, 

Active  devices  having  high  gain  and  low 

internal  feedback,  that  do  not  need  neutrali- 
zation, are  available  from  Motorola,  The 
HEP  590  is  one  of  these;  it  is  easy  to  use  and 
performs  excellently. 

Demodulation  Characteristics.  These  arti- 
cles i>eing  mainly  concerned  with  AM  on 
VHP  and  UHP,  the  demodulation  is  impor- 
tant. This  is  given  scant  treatment  in  many 
handbooks,  but  I  find  that  when  you're 
actually  digging  those  call  letters  (at  least!) 
out  of  the  mud  J  you  need  the  best  possible 
diode  circuit  available.  It  seems,  from  all  the 
tests  I>e  made,  that  the  diode  demodulates 
more  af  when  connected  across  the  entire 
winding  of  the  last  tuned  circuit* 

AF  Amplification.  Next  in  order  of  impor- 
tance comes  a  good  af  amplifier.  There  is  no 
doubt  at  all  in  my  mind  on  this  one.  The 
Amperex  TAA-300  is  it.  It  has  IW  output,  a 
response  of  20  Hz  to  25  kHz,  and  an  8Q 
transformerless  output  impedance^  and 
dounds  good.  With  bass  and  treble  controls 
in  front,  it  really  does  the  job  for  voice 
communication    frequencies   for    amateurs. 

Single -Package  I-F  Pain  The  last  require- 
ment (for  now)  is  for  a  double-frequency  i-f, 
This  is  just  a  handy  phrase  for  the  combina- 
tion of  the  1,65  MHz  and  the  135  kHz  i-f  in 
one  package.  You  can  put  more  gain— with 
greater   freedom    from    feedback   troubles— 

into  the  amplifier  when  the  input  is  on  one 
frequency  and  the  output  on  another -a 
tried  and  proved  method. 

I-f  Considerations 

Let's  face  it,  455  kHz  is  not  the  best  i-f 
for  amateur  communications  receivers.  Its 
use  as  an  intermediate  frequency  dates  from 
the  early  1920s  which  is  by  now  nearly  50 

years  ago,  and  was  intended  for  the  broad- 
cast band.  There  was  and  still  is  a  good 
reason  for  using  it  on  the  BC  band;  It  is  the 
only  i-f  that  even  partially  suits  a  *'cheapie" 
BC  set,  I  say  only  partially  because  using  a 
mixer  on  the  BC  band,  without  an  rf  stage  in 
front,  which  many  millions  of  BC  sets  do, 
you  get  images  from  540  kHz  up  to  about 
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690  on  the  diaL  I  have  a  SlOO  set  that  covers 
540  kHz  up  to  54  MHz-it  is  an  excellent  set 
for  the  money  and  is  invaluable  for  checking 
harmonics,  oscillators,  mixer  outputs,  and 
the  like;  but  not  having  an  rf  stage,  it  does 
have  an  image  on  the  low  end  of  the  dial- 
Car  radios,  mostly  working  on  the  "me 
too"  design  theory,  use  262  kHz  for  the  i-f. 
The  reason  given:  "greater  selectivity/'  Sure, 
it  is  easier  to  get  better  selectivity  with  a 
lower  i*f,  but  the  image  is  worse  also,  so  they 
use  an  rf  stage.  If  this  rf  stage  is  properly 
made  and  tuned,  it  solves  the  problem  on 
the  BC  band.  And  FU  take  my  hat  off  to 
itiost  of  the  designers  of  car  radios  that  Fve 
had,  as  most  of  these  have  performed  pretty 
well.  For  many  years  of  mountain-topping 
on  2  meters,  driving  home  after  2  a.m.,  I 
kept  awake  listening  to  '^Grand  Ole  Opry" 
and  such,  and  those  car  radios  did  a  good 
job. 

But  what  about  amateurs?  These  bands 
begin  at  160  meters,  so  up  around  10 
meters,  with  an  i-f  on  455  kHz,  the  image  is 
only  910  kHz  away!  You  can't  really  put  an 
i-f  in  the  middle  of  the  BC  band,  so  the  next 
slot  is  up  at  1,65  kHz,  or  near  that  point. 
This  works  out  fine  for  the  image  problem^ 
but  now  your  selectivity  has  gone  to  pot. 

Of  course,  you  can  use  a  Gonset-type  i-f 
with  selectivity  of  around  30  to  40  kHz,  In 
fact,  right  in  this  article  I  describe  a  ''nice 
httle  i-f"  on  1.65  MHz,  with  just  that  kind 
of  selectivity.  It  works  fine  with  just  a  single 
conversion  on  6  or  2  meters,  but  when  the 
band  opens,  stay  away  from  the  low  end!  I 
was  in  Maine  one  fine  evening  on  a  little  rise 
of  400  ft  or  so  when  2  meters  opened.  I 
worked  Washington  D.C.  and  VEl,  but  I 
couldn't  separate  one  signal  from  another  on 
the  crowded  low  end  using  my  '*tried  and 
true"  Gonset  III. 

So,  it  is  probably  best  to  devote  the  extra 
time   and   money  required  and   try  for  the 

ideal  i-f,  which  conquers  images  and  provides 
excellenl  selectivity  at  the  same  time.  There 
are  two  components  which  help  the  home- 
brewer  reach  this  goal:  the  Miller  Series 
9050  subminiature  coils  and  the  Motorola 
HEP  590  communication  IC, 

Our  ideal  i-f  will  therefore  look  like  the 
block  diagram  in  Fig.  I.  When  designed, 
components  selected,  the  circuit  formed  up, 
and  packaged  with  its  small  battery  supply, 


it  should  be  a  useful  addition  to  amateur 
VHF,  UHF,  and  microwave  equipment. 
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Fig.  1,  Block  diagram  of  the  "ide^l^*  i-f  for  amateur 
use. 


Milter  Series  9050  Coils 

Here   is   something  good,   that  you  can 

really   tailor  to   suit  your  needs.   Figure  2 

shows  the  inner  workings.  The  Bakelite  base 

is  normally  supplied  with  two  pins^  but  is 

easily  drilled  for  four  extra  wires  (which  you 

need    for    a    link-coupled    base    input,    for 

example).  The  coil  form  has  a   neat  spiral 

ridge  inside  to  take  the  6/32  in,  threaded 


EXISTING 
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\ 


mAMAEMMM^M 


■! 
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TO  RE  HOVE  CAS£ 
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Fig.  2.  Miller  coj7s,  9050  series. 

core*  This  ridge  type  works  better  than  some 
other  types  of  coil  holders  Fve  used.  The 
outer  powdered  iron  cup  generally  has  room 
between  itself  and  the  existing  winding  for 
the  few  extra  turns  needed  in  solid-state 
work.  The  aluminum  outer  case  comes  off 
easily  enough  after  you  bend  back  the  four 
crimped  aluminum  tabs  on  the  case  that 
hold  the  coil  form  in  place. 
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As  you  will  see  in  the  section  on  coil 
data3  you  can  wind  on  1-10  turns  of  link 
coupling  and  a  5-turn  base  coil,  both  on  top 
of  the  existing  winding,  for  a  base  input 
network.  [  used  a  small  drill  to  make  more 
holes  in  the  Bakelite  end  piece  to  bring  out 
the  extra  wires,  and  find  the  entire  series 
adaptable  from  30  MHz  down  to  135  kHz; 
and  the  good  Q  resulting  from  the  use  of 
these  coils  is  particularly  noticeable  in  the 
overall  selectivity  figure  of  the  finished  i-f. 
Figure  3  shows  one  of  them  with  an  extra 


New  Wltl0#l6 


oi^FGfNAL  wtmrna 

DO  NOT  ALTER 


Fig.  3,  Two  holes  at  the  bottom  of  the  coil  permit 
the  two  additional  leads  to  be  brought  out  with  the 
original  windings. 


three  turns  installed.  Until  Miller  comes  up 
with  something  better,  these  are  my  coils. 

Loaded  Q  vs  Tt^rn^- Various  sections  of  a 
communications   receiver  i-f  have  different 

amounts  of  loading,  which  affects  the  Q  and 
energy  transfer.  For  example,  the  HEP  590 
input  circuit  works  well  with  only  a  single- 
turn  input  link  at  L65  MHz^  while  at  the 
same  frequency  a  5-turn  link  is  required 
when  going  into  the  diode  circuit,  which  is 
heavily  loaded. 

The  HEP  590  output  circuit,  rated  at  100 
kfi  ac  impedance,  needs  only  2  turns  for 

maximum  transfer  of  energy  into  a  SOU 
cable  or  Unk  to  the  next  stage-  Naturally,  a 
lot  depends  on  what  impedance  you're 
looking  intOj  or  out  of,  and  how  it  is  treated. 
The  HEP  590  input  circuit,  rated  at  1,8  kI2 
ac  impedance— if  loaded  directly  onto  the 
inductor— will  swamp  the  Q  way  down. 

Looking  at  Fig.  1^  you  can  see  what  has 
to  be  done  for  this  type  of  i-f,  A  winding  of 
the  correct  number  of  turns  to  suit  the 
impedance  of  the  IC  is  installed  ov6r  the 
existing  tuned  circuit,  which  is  resonated  at 
L65  MHz,  A  cable  input  link  of  only  a  single 


SOLID  STATE  BROAD 
DOUBLE  BALANCED 
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HIGH 
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Frequency  Range  .  .  ,  ,  .  .200  kHz— 200  MHz.  50  ohm  system 

(useful  range  exceeds  above) 

Conversion  Loss 6  dB  N  dm  mat:  7  rfB  Maximum 

L,0,  Rejection ,..,..   45  dB<  200  kHz  to  30  MHz 

35  dB  to  200  MHz 
P.C.  Board  mounted  pins  on  0.200  inch  centers 
Hermetically  Sealed  —  RFl  Shielded  Package 

(le^  than  0.5  cubic  inch  volume) 
Appitcations  I  nclude 

*  Balanced  Modulator—  ideally  suited  for  filter  or  phasing 

type  Single  sideband  generators 

*  Receiver  Mixer     'Product  Detector     *  Phase  Detector 
•Voltage  Controlled  R.F.  Signal  Attenuator 

Model  UM-IH  incorporates  Hot  Carrier  Diodes  for  Low  Noise 
applicatton?.  The  UM-IH  meets  or  exceeds  the  UM-1 
spe<:ifications  with  a  guaranteed  7  dB  Maximum  Notse 
Figure. 

Price:  (FOB  Milpitas,  Calif.) 

Model  UM-1 $15.00  each 

Model  UM-IH  .  .  , , .  $17.50  each 

(Califof  nie  residents  add  5%  sales  t&x,} 

Send  check  or  Money  Order  to% 

Electronic  Design  and  Development  Associates 

PO  Box  373,  Milpiias,  California  95035 


WORLD  QSL  BUREAU 

5200  Panama  Ave. 

Calif.  U.S.A.  94804 
Plani 

We  forward  your  QSL$  (please  arrange  al- 
phabetically) to  Of  within  U.S.A.,  Cana- 
da and  Mexico  for  34  each,  and  to  all 
other  places  in  the  world  for  4^  each. 

Plan  2 

You  use  our  special  lojp  form  and  send  us 
a  copy.  We  supply  QSL,  make  out  QSU 
deliver  QSL,  all  for  8^  each. 

Write  for  free  information  sheet 


VibropleX 


ENJOY   EASY, 

RESTFUL   KEYING 

S21.95   to   S43.9S 

THE  VIBROPLEX 

CO.,    INC. 
833   Broadway, 
N.   y,   3,   N.Y. 


ALL  BAND  TRAP  ANTENNA ! 


IttvFQr  ^ 

WriiJ^rf 


Reduces    Ifitfrrference    and    <i  HMfFor  ALL  Amateur  Transmitten. 

Noise  on  A]l  Makes  Short  Wav«  Mgj^.., ..^^  |-^  mnn  uua+4.  t>«uu 

Receivers.       Makes    World-Wi(je  W  Guaranteed  for  1000  Watt?  Pow 

Reception    Stronger       Comglete  |     *r*      Light,   Neat,   Weatherproof, 

with  96  ft.  ft  ohm  feedline.  Sealed  resondnt  traps.  For  novjce  ind  ill  clas^  rtdio 
■maieursl  Elirninaus  5  strparatt  antennas  with  belEer  jperroriinance  Euaranteed 
£0-40-20-15-10  meter  bands.  Completr  102  ft.  S19.9S.  40^2015-10  meter  bards. 
54  ft.  (best  for  world-wide  short  wave  reception)  ^l4, 9S.  Send  only  13.00  (cashr 
ck.  mo)  and  pay  postman  balance  TOD  plui  postage  on  arrival  or  send  fuiU  price  foi 

«ost-Eia9d  delivery.     Cortioleie  inseructions  induded. 
^ESTERN     ELECTRONICS  Dcpt.  A  Kearney.  Nebrtski     68S47 
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Li  =  Miller  9054  L5 

L2~  1  to  la  turns  on  9054  ^' 

L3  =  J  turn  LS 

L4  -  9054  ^9 


4  turns  on  9054 
3  turns 

5  funis 
9054 


)|— ♦  AF  OUT 


Fig.  4.  Coil  interconnection  and  winding  data.  At  left  is  VHF  converter  (Part  11 }.  Test  diode  demodu- 
lator schematic  is  shown  at  lower  right 


turn  is  also  wound  over  the  same  resonant 
circuit.  Don't  forget  that  the  presence  of  the 
powdered  iron  both  inside  and  outside  aids 
this  coupling.  When  the  inductor  is  heavily 
loaded  and  the  Q  is  lowered,  the  number  of 
turns  required  to  effect  a  transfer  of  energy 
may  be  as  much  as  five  tijnes  greater.  This 
can  also  be  seen  in  the  coil  table  in  Figs,  4 
and  7\  The  base  input  is  very  easy  to  match 
by  this  method  of  varying  the  number  of 
turns,  as  in  Fig.  4  (L4)  and  in  Fig.  7  (L3). 

When  using  link  coupling,  which  is  very 
desirable  at  times  with  modulator  type  units^ 
be  careful  not  to  couple  too  tightly  {by  the 
use  of  too  many  turns).  This  will  show  up  as 
excessive  detuning  of  one  tuned  circuit  by 
the  one  link-coupled  to  it-  It  may  also  cause 
broad  tuning.  For  maximum  selectivity  and 
proper  handUng,  use  slightly  less  than  the 
coupling  showing  maximum  energy  transfer. 
Remember,  gain  is  cheap,  selectivity  is  not, 

The  L65  MHz  and  the  135  kHz  modules 
will  be  described  in  the  first  part  of  this 
article,  and  the  converter  and  avc  detaO  in 
the  next. 
The  1.65  MHz  IF  Module 

This  unit  is  what  you  could  call  a  "nice 
little  i-f."  Following  a  6  meter  front  end,  it 
has  plenty  of  gain,  and  selectivity  of  30  to 
40  kHz,  It  is  also  very  easy  to  tune  on  6  or  2 
meters. 

The  schematic  is  shown  in  Fig.  4.  Each  of 
the  seven  windings,  LI  through  L7,  has  been 
the  subject  of  considerable  work  and  testing 
here,    for  selectivity  and   general  handling 


properties.  The  tunable  i-f  or  VHF  converter 
shown  at  the  left  i^  the  subject  of  other 
articles  and  is  not  taken  up  here.  It  does  use 
one  of  the  Miller  series  9050  coils,  though, 
as  shown  for  LI ,  with  but  one  turn  added  on 
to  it  for  feeding  the  K65  MHz  i~f  energy 
over  to  the  i-f  module  being  described. 
Inductor  L2  is  installed  on  top  of  the 
existing  winding  of  the  9054  coil.  Also  low 
in  turns  is  L3j  with  only  one  turn  being 
needed  at  L65  MHz,  due  to  the  high  Q  of 
the  9054  design.  Coil  L4  is  another  9054, 
which  has  a  third  winding  going  to  the  base 
of  Ql  in  the  HEP  590  IC.  The  input  of  the 
HEP  590  is  rated  at  1.8  kO. 

The  input  tuning  of  C2  is  very  sharp  due 
to  the  correct  amount  of  coupling  to  L4 
which  has  a  high  loaded  Q.  The  HEP  590 
communications  IC  and  its  advantages  have 
been  described  several  times  in  73  Magazine, 
so  only  a  brief  mention  will  be  made  here. 
Inside  the  IC  there  are  three  transistors  and  a 
diode.  The  two  transistors  that  do  the 
amplifying  are  arranged  as  in  Fig.  5,  in  a 
grounded-emitter,  grounded-base  pair»  which 
is  a  higiv-gain  configuration  with  no  detect- 
able internal  feedback.  The  third  transistor  is 
connected  as  an  avc  unit,  and  the  diode  is 
used  for  temperature  control. 

Another  Miller  9054  is  connected  to  the. 
output  circuit  on  pin  6  and  tuned  by  an 
Arco  467  mica  compression  trimmer  of  100 
to  580  pF  capacitance-  You  can  also  get  the 
needed  capacitance  by  using  fixed  dipped 
micas  and   trimming  up  to  1,65  MHz  with 
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the  threaded-core  tuning  slug.  If  you  do  it 
this  way^  be  sure  to  adjust  the  fixed  capaci- 
tors so  that  most  of  the  slug  remains  inside 
the  winding  for  best  coupling  and  Q. 


OUTPUT 


Fig.  5.  Internal  detailSf  HEP  590,  Motorola. 

A  3-turn  link  winding  is  added  to  L6, 
which  goes  to  an  output  connection.  For 
tuning  up,  I  used  L8,  L9,  and  a  diode.  When 
used  with  a  tunable  front  end  on  6  or  2 
meters,  this  makes  that  "nice  little  i-1" 
Follow  it  with  a  good  af  and  try  it.  You'll  be 
surprised.  It  does  not  have  ideal  selectivity, 
but  a  6  meter  front  end  is  wonderfully  easy 
to  tune  with  it! 

Pin  5  of  the  HEP  590  can  be  used  for  a 
temporary  manual  gain  control  with  just  a 


MAXIMUM 
GAIN 


Fig,  6, 

pot  as  in  Fig.  6.  Nothing  else  is  needed* 
(The  second  part  of  this  article  deals  with 
the  avc  circuit  for  use  with  pin  5.) 
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CUSTOM    TRANSFORMER    DESIGN    &    MANUFACTURE 
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or  saturaljlo  rtructor.  ICacli  unit  will  be  (.Icsigned  anU  riianu- 
fiMure-d  to  your  exact  sneciticatloii.';.  iStandnrd  E-I  and  tape 
wmmd  "C*  cores  aro  avaHat>lc.  Uiiantltles  frora  sinslo  unllg 
to   product  ion   runs   may   ba   accommodated. 

•I 

PETER   W.   DAHL   CO. 

532S    Annette  Ave.«    Ej    Paso,    Texas  79924 

Tele:   9I5-75I-4SS6 


LARGEST  ASSORTMENT  of 
BRAND  NAMES 

You  can  save  enormous  amounts  of  money 
while  choosing  from  a  complete  line  of  trans- 
ceivers, receivers,  transmitters,  etc, 
WE  HAVE  EVERYTHING  IN  HAM  GEAR 
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BUILD   YOUR    OWN   TV  CAMERAH 
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the  air,  ,  ,or  watching  the  kids  on  the  living 
room  TV,  ,  ,or  monitoring  some  remote  area, 
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kits.  Also,  plans  available  separately, 
DETAILED  CATALOG    FREE. 

ATV  RESEARCH 

13th  Sf  Broadway  N.         Dakota  City  NB  68731 

PROFESSIONAL  REPAIR  AND  CALIBRATION  SERVICE 

Spedalkt  in  the  maintenance  and  calibration  of  school's  electronic 
laboratoty  equipmfnt,  test  equipment  and  amateur  equipment.  Prompt 
service  by  holders  of  amateur  and  commercial  FCC  licenses.  Write  for 
shipping  ins  true  tions. 

PANTRONICS  OF  VIRGINIA,  INC, 

6608  Edsall  Rd, 
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135  kHzI-F  Module 

My  bypassing  of  the  converter  module  to 
describe  the  135  kHz  i-f  may  seem  abrupt, 
but  the  work  involved  with  the  i-f  coils  and 
the  IC  units  makes  the  continuity  better  this 
way. 

Figure  7  shows  the  schematic  of  this 
module  using  the  Miller  subminiature  9060 
coils  (with  added  windings)  and  the  Moto- 
rola HEP  590  IC.  The  circuit  is  quite  similar 
to  the  K65  MHz  version  except  for  the 
output. 

The  Miller  9060  tunes  to  135  kHz  with 
an  Arco  100  to  580  pF  trimmer,  but  here 
again  you  can  make  up  the  capacitor  with 
the  small  dipped  mica  ones  to  bring  the 
9060  near  resonance  and  trim  to  the  exact 
frequency  with  the  internal  threaded  slug. 

The  input  cable  from  the  converter  module 

(second  part  of  this  article)  goes  to  LI,  a 
5 -turn  winding  installed  over  the  existing 
winding  of  the  9060,  1  use  32  AWG  double 
cotton-covered  for  this  and  put  small  tabs  on 
the  input  wires  of  coil  LI  for  identification. 
You  can  also  use  different  colored  wire  if 
you  have  it  on  hand. 

The  HEP  590  was  described  in  the  first  i-f 
section.  It  is  treated  identically,  except  that 
pin  5  is  left  grounded j  keeping  the  gain  full 


on,  which  is  best  for  avc  action  because  this 
is  the  unit  that  drives  the  avc  diode  and 
needs  full  gain. 

The  output  coU  is  another  9060,  with  the 
diode  connected  to  the  high  end.  Some 
circuits  call  for  tapping  down  the  diode  on 
the  coil,  but  1  have  never  found  any  connec- 
tion as  good  as  that  shown  in  Fig,  7  for  high 
quality  af  output.  Only  two  tuned  ch-cuits 
are  shown  here  but  there  is  a  third  in  the 
converter  module;  the  total  selectivity  is 
thus  as  sharp  as  you  may  want  to  use, 
because  you  can  still  recognize  your  friends' 
voices  on  the  air.  It  is  sharp  enough  so  that 
using  it  on  420,  for  example,  I  have  been 
able  to  separate  the  audio  of  stations  that 
were  heterodyning  each  other.  Of  course 
those  $600  receivers  can  have  crystals  and 
2.5  bandwidths,  but  that  isn't  the  class  of 
machine  we*re  building  here. 

This  first  pari  of  two  sections  on  trending 
towards  an  ideal  i-f  system  has  covered  the 
L65  MHz  ajid  the  135  kHz  modules  using 
modern  coils  and  ICs.  The  aim  is  to  build  the 
best  i'f  possible,  using  reasonable-cost  com- 
ponents and  homebrew  methods.  The  dif- 
ficult requirements  of  an  i-f  with  very  low 
image  characteristics  and  Very  high  selec- 
tivity have  been  met.  The  second  part  of  this 
article  details  the  converter  and  avc  systems. 

.  .  .KICLL" 


Fig.  T  135  kHz  i-f,  with  HEP  590  and  Miller  coils. 
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The  editors  and  Engineers  Radio  Handbook  is  by  far  the  biggest  and  the 
best  handbook  in  print.  Here  is  your  chance  to  get  this  great  book  at  a 
substantial  discount,  if  you  act  fast.  We  have  just  500  copies  on  hand  and 
when  they  are  sold  that  will  be  the  end  of  the  bargain.  You  either  will  get 
one  of  these  500  or  else  have  to  pay  the  full  price  to  buy  this  fabulous 
handbook. 
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SPECIAL 


What  makes  the  Radio 
Handbook  so  different  from 
the  others?  This  is  the  only 
handbook  that  has  all  original 
material  rather  than  just  being 
a  bunch  of  reprints  of  maga- 
zine articles.  The  hundreds  of 
construction  projects  were 
built  specially  for  this  hand- 
book by  some  of  the  top 
amateur  radio  builders.  This  is 
a  hardbound  book,  with  some 
850  pages  of  theory,  construc- 
tion projects  and  reference 
data  covering  every  aspect  of 
amateur  radio. 

Ten  dollars  doesn't  stay 
around  very  long  these  days, 
but  this  book  will  be  fun  to 
read  and  valuable  for  years  to 
come. 

These  may  well  be  gone  by 
next  month,  so  be  sure  that 
you  are  one  of  the  500  .  .  . 
send  in  your  $10  today  and 
receive  this  book  in  a  few  days 
postpaid. 

Send  to:  73  MAGAZINE,  Peterborough,  NH  03458 
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The  boys  from  Syracuse  had  a  great  time 
this  summer  doing  something  different.  Of 
course,  you  have  read  about  the  idea  put 
forth  in  73  concerning  Ham  Hop,  providing 
foreign  hams  places  to  stay  when  traveling 
about  the  y,S,  We  have  already  done  some- 
thing like  this  plus  one  better.  We  have  set 
up  "Ham  Exchange/' 

This  program  is  aimed  at  setting  up  hams 
going  both  ways,  to  Europe  and  to  the  U.S., 
with  a  home  base  that  provides  lodging  and 
food  at  a  ham's  home.  Thus,  a  traveler  has  a 
home  away  from  home,  plus  the  very 
important  feature  of  cutting  the  daily  living 
expense  to  the  bare  minimum. 

The  first  test  of  the  program  was  initiated 
by  Fred  Trode  DL8VQ/W2,  who  enlisted  the 
help  of  Uwe  Rehage  DL8QP  to  organize  the 
DL  side  of  the  program.  And  we  were  off  to 
our  first  and  successful  year. 

Fred,  my  XYL^  her  sister,  and  four 
harmonics  were  the  brave  ones  who  met  the 
charter  aircraft  at  JFK  airport  at  3  a.m.  on 
August  12  of  last  year.  Of  course  there  were 
the  usual  customs  problems,  including 
Eberhard  (DJ9CJ)  placing  his  passport  in  his 
luggage  which  went  into  the  terminal  when 
he  needed  it  to  get  off  the  plane.  After  the 
normal  fumbling  in  customs,  the  DL's  were 
cleared  at  5  a.m. 


Fred  crowded  five  of  the  hams  and  their 
luggage  into  his  station  wagon  for  the  drive 

back  to  Syracuse  where  they  met  their  hosts 
and  the  first  ham  exchange  was  off  and 
running.  My  wife  (Jo),  with  her  sister  and 
husband,  took  Eberhard  and  Use  to  see  New 
York  City  and  the  one-time-only  reception 
for  the  moon  men.  This  was  unbelievable  as 
fiir  as  timing  of  the  trip,  etc.,  because  our 
European  visitors  watched  the  Apollo  XI  all 
the  way— including  the  walk  on  the  moon 
(except  Eberhard  DJ9CJ),  who  fell  asleep.  I 
guess  he  had  watched  television  eight  hours 
straight  and  then  pooped  out  at  the  first  step 
on  the  moon). 

A  tour  by  sightseeing  boat  was  perfect  to 
get  the  feel  of  New  York  for  our  tired 
guests.  Wall  Street,  Broadway,  and  the  U.N. 
Building  and  two  more  days  filled  in  the 
picture  of  New  York  City.  Then  we  pulled 
the  biggest  goof  in  history— try  and  get 
through  the  traffic  on  the  way  to  the  first 
(hope  the  only  one  we  have  to  go  through) 
rock  convention  at  Woodstock,  Eberhard 
commented,  *'[  have  never  seen  so  many  cars 
boiling  over  in  my  life/* 

Once  in  Syracuse  the  variations  on  the 

exchange  started.  Some  people  wanted  to 
travel,  some  wanted  to  work  DX,  etc.  We 

had  used  20  meters  early  in  the  summer  to 
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NEW  KRIS  SCANNING  RECEIVERS 

Spectacular  Monitoring  with  any  one  of  5  Kris  Receiuers 


Own  the  ultimate  in  Automatic  Scanning  Receivers. 
The  new  Monitor  Receivers  enable  you  to  lock-out 
specific  channels  and  scan  only  the  ones  you  wish. 
Automatically  scans  until  a  channel  becomes  active. 
Kris  unit  wit!  then  lock  on  the  active  channel  and 
listen  until  the  message  is  completed.  When  message 
is  finished,  the  Kris  Receivers  will  automatically  re- 
sume scanning,  skipping  frequencies  locked  out. 

Choose  any  of  the  Kris  Receivers  listed  and  Just  sit 
back  and  listen.  No  tuning  knobs,  no  adjustments,  no 
heat,  and  no  service  problems.  Uses  2  FET's  in  the 
front  end,  all  solid  state  construction  for  unparalleled 
performance.  Use  at  home  on  115  VAC  or  mobile  12VDC. 


See    these    Scanning    Receivers    at 
your  Distrtbutor's 
or  write  us  ,  -  . 


FEATURES 

•  Lock-out  Switches 

«   Greatest  Sensitivity 

•  Base  or  Mobile 

•  stainless  Steel  Front 

•  7  Chanrtel  Capability 

•  Better  Than  1  Microvolt  Sensitivity 

•  Complete  with  AC-DC  Cords 
and  Mobile  Mounting  Bracket 

•  Sensitivity^-*,S  Microvolt  for 
20  DB  (Quieting) 

•  Selectivity—  6  DB  ztia  KC 

60OBit20KC 

•  Stgna1iAcceptance-FM±SKHZ 

•  Power  Consumptton 

-5  WattSl3VDC     18  Watts  11 7  VAC 

•  Weight  4  Lbs, 

•  Sample  Rate 

20  Channels  Per  Second 

PRICES 

3302018  Police- Ft  re 
30-  50   MHz 

3302019  Police-Fire 
150-174   MHz 

3302022  Aircraft 

115-136   MHz 
3302024       2   meters 
3302026       6  meters 

CRYSTALS  $5.00   EACH 

Specify  frequencies  when  ordering. 


$149.00 

149.00 

159,00 
159p00 
1 59.00 


INC. 


r026B  S.Washington  Ave.  Cedarburg, Wl.  53012  Phone  a/c  414-377-5090 

We  welcome  your  inquiries, 
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find  out  that  travel  was  of  most  interest  for 
Eberhard  and  Use.  Boston,  Niagara  Falls, 
Montreal,  New  York  City,  and  the  local  area 
were  of  prime  interest.  A  trip  was  also 
arranged  to  Washington  D,C,  for  Eberhard, 
Needless  to  say,  we  had  a  full  four  weeks. 

I  took  a  two-week  vacation  and  combined 
it  with  the  long  Labor  Day  weekend  to  cover 
the  areas  outlined.  We  used  a  camping  trailer 
for  everyone  including  the  children.  This 
really  cut  tlie  expenses  and  placed  everyone 
in  the  person-to-person  situation  (where  you 
can  learn  the  most).  One  perfect  Sunday  was 
spent  at  Tangle  wood,  where  we  heard  Erich 
Leinsdorf  conduct  the  Boston  Symphony  in 
Beethpven*s  Ninth  Symphony  (ilse*s  favor- 
ite). This  is  the  main  point  about  '*Ham 
Exchange"— the  people  involved  set  up  their 
own  programs.  Some  traveled,  some  used 
Ham  Hop,  some  sat  home  and  drank  beer 
and  just  got  to  know  people. 

So  this  is  "Ham  Exchange/'  Write  your 
own  ticket!  Travel  to  a  new  landf  We  will 
help  find  a  ham  at  the  other  end  who  will 
provide  a  place  to  live  and  food.  The  rest  is 


up  to  you  and  your  host.  We  hit  the  road 
and   covered    the   northeast  quarter  of  the 


United  States.  Out  of  pocket,  it  cost  us 
about  $350  overall  for  one  month,  which 
included  a  vacation  for  our  family  and  two 
additional  weeks  including  New  York  City, 
Niagara  FaUs,  etc.  For  the  fun  we  had,  and 
for  six  people,  tliis  was  quite  reasonable. 
Now  we  are  ready  for  next  year,  and  we  are 
planning  our  trip  to  Europe  with  our  two 
children, 

mes  P,  Kirkgasser  WA2ELA 
FiedTrodeDL8VQ/W2« 
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Unmodified  Sixer  final  amplifier. 
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to  the  rescue 


L3  PC 
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There's  just  something  about  a  Sixer  that 
can  drive  a  ham  crazy  with  "modification 
fever."  Have  you  ever  noticed  the  number  of 
improvement  articles  written  on  them?  It 
was  a  touch  of  such  a  "fever,"  induced  by 
TVl,  that  got  me  digging  into  the  bowels  of 
my  Sixer. 

TVI  has  a  bad  way  of  catching  up  with 
you,  sooner  or  later.  Naturally,  it  wasn't  too 
long  after  the  little  rig  was  first  put  on  the 
air  that  a  flood  of  complaints  of  television 
interference  began.  The  use  of  a  lowpass 
filter  was  obvious,  though  I  couldn't  bring 
myself  to  sharing  the  kW  filter  on  the  side- 
band rig  with  such  a  peanut  whistle  of  a 
tranceiver.  Why,  the  filter  looked  as  large  as 

the  Sixer!  There  must  be  some  other  quick 
way  around  the  interference... 

On  the  premonition  that  CI 2  (15  pF)  in 
the  plate  tank  circuit  was  passing  something 
other  than  just  50  MHz  to  the  antenna,  I 
changed  over  to  link  coupling.  L3  was  cut 
down  to  6  turns  and  another  coil  of  insul- 
ated wire,  LX,  of  2  turns  was  wound  over  it. 


I 
I 


Modified  Sixer  final  amplifier. 
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■lumm      j^ 


Unmodified  SiKer  receiver,  rf  stage. 


LP*  e  TURNS  NO  19 
ON  t/4'  SUJQ  FORM 


Modified  Sixer  receiver^  rf  stage. 
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The  results  were  amazing.  The  TVI  was  not 
only  gone,  but  in  addition,  the  transmitter 
loaded  into  the  antenna  better.  This  was 
great,  so  other  modifications  were  begun. 


FMOMTR 
SWITCH 


ANTENNA 


A 


0  0-1  m 


IK 


2^2K 


Improved  tuning  system. 


Two  holes  were  next  driUed  into  the 
front  panel,  one  to  mount  the  new  load 
control,  and  another  for  a  capacitor  to  tune 
the  plate  of  the  final  (6CL6),  Two  0-100  pF 
variables  were  used  because  they  were  on 
hand  at  the  time.  The  plate  variable  was 
placed  in  series  with  a  15  pF  capacitor  (the 
former  CI 2),  to  make  the  tumng  less  critical 
at  resonance. 


when  the  band  is  crowded.  A  certain  degree 
of  selectivity  was  gained  by  adding  a  tuned 
circuit  between  the  rf  and  detector  stages  of 
V3  (6AN8),  How  much  selectivity  was 
added,  is  hard  to  determine,  but  stations 
tune  more  sharply  with  less  overload  inter- 
ference now. 


VSB    l/Z   SANS 


ffPC 


VOUJM 
CONTROL 


Noise  limiter. 


1 


Next,  the  grid  and  screen  resistors  of  the 
final  were  changed  from  47K  and  1.5K  to 
lOK  and  IK,  respectively.  Input  power 
increased  two  watts.  Now  some  form  of 
visual  indicator  for  tuning  the  transmitter 
was  needed.  The  original  relative  power 
output  measuring  arrangement  of  the  Sixer 
leaves  a  lot  to  be  desired.  With  a  small  light 
bulb  as  a  dummy  load,  you  can  actually  see 
a  decrease  in  power  when  a  meter  is  inserted 
into  the  circuit.  A  better,  less  lossy  arrange- 
ment was  substituted  to  sample  the  output 

rf.  It  is  then  read  out  on  a  1  mA  meter  that 
was  installed  on  the  front  paneL 

Just  for  fun,  a  neon  bulb  was  soldered  in 
series  with  a  ,001  /iF  capacitor,  and  then  to 
the  cold  side  of  L3-  Instant  modulation 
indicator. 

The  receiver  section  of  the  Sixer  is  its 
weakest  spot.  While  the  sensitivity  is  good, 
the   selectivity  is  too   broad   to   be  usable 
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Since  the  ultimate  aim  was  to  use  the  rig 
in  a  car,  a  noise  limit er  was  tried.  Even  with 
the  good  limiting  action  inherent  to  a  regen 
receiver,  ignition  noise  was  still  a  problem 

while  operating  mobile.  From  the  Diode 
Handbook  (73,  Jan.  1968)  came  a  circuit  for 
a  shunt  diode  noise  Umiter.  One  was 
installed  between  the  detector  and  the  first 
audio  stage.  Nothing  truly  spectacular 
resulted^  for  the  ignition  noise  didn't  dis- 
appear. It  was  reduced  to  a  more  tolerable 
level,  however. 

The    crystal    socket   was   moved   to   the 

upper  right  hand  corner  of  the  front  paneL 

Instability  was  avoided  by  installing  a  tube 

shield  over  the  6CL6.  And  last,  a  4PDT  relay 
was  wired  in  to  allow  PTT  operation -a  must 

when  you're  mobile.  The  Sixer  was  a  nice 

rig  to  begin  with;  it's  even  better  now, 

.  .  .  WA3AQS 
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Bob  Manning  KlYSD 

Box  66 

West  Rye  NH  03891 


Bob,  Bob,  Bobbin  Along 


Kl  YSD  beside  himself  beside  himself  beside  himself  beside  himself  beside  himself  beside  him 


**This  is  KlYSD  -mind  if  I  get  in  on  your 
round  table?' 

**Come     aboard!     What's     the     handle? 
Handle  here  is  Bob!" 
It's  Bob  here,  also!" 

Good  enough,  we  got  Don  KIQES  and 
Don  KINDA,  and  also  another  Bob 
WAIACH  on  frequency." 

'*0h  swell  Say,  Bob,  what's  your  QTH?" 
^Which  Bob?" 
AOH." 

Mugwump    Valley -but    Don's   got   the 
best  location." 
"Which  Don?" 
Whaaaaa  me?*' 
Me?'* 

Who  me?  You  call  me?  I  was  out  in  the 
sandbox." 

**Who^s  this?'^ 


((' 


14^ 


(( 
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Which  Don?" 
"QES.  Who's  this?" 
"Bob!" 
"Which  Bob?" 

YSD.  Who  said  that?" 

Said  what?" 

Said,  'Which  Bob?"' 


Ci 


&& 


ii. 


"Me,  Don!" 

"Which  Don?" 

"NDA!" 

"Hey  fellas,  can  I  join  the  roundtable? 
My  name  is  Herschel!" 

"Flerschel?*  .  .Herschel!!!  You  bet  your 
sweet  Aunt  Matilda^s  hand  knitted  antima- 
cassar you  can  join!  Fact  is,  we'd  appreciate 
it  if  you  took  over  as  the  moderator  of  this 
group.  Here's  the  situation  as  it  now  stands: 
We  have  three  Bobs  and  two  Dons  on 
frequency.  We  can  simpify  it  if  we  label  TFC 
as  Bob  I,  AOH  as  Bob  2,  and  YSD  as  Bob 
3-then  label  QES  as  Don  1  and  NDA  as  Don 
2.  Now,  Bob  2  wants  an  informal  with  Don 
1  and  Bob  3  wants  to  talk  to  Bob  2-he  has  a 
message  from  Bob  2*s  son.  Bob  Jr,  4-Don  1 
wants  words  with  Bob  3  about  what  Howie 
1  said  to  Howie  3  and  Harold  2  about  Don 
2*s  meeting  with  Bob  1, 

"Have    you   got   all   that   Herschel?,   ,   , 

Herschel!!!.    •   .Herschel???.  .  .Now,  where 
the  devU  did  he  go?" 

**I  think  I  heard  him  mutter  something 
like,  *Good  Lord,  I've  tuned  into  the  'intra- 
happy-home-net'  just  before  he  pulled  the 
plug!" 
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"Who  said  that?" 
I  just  told  you,  Herschel  said  itl" 


tc 


«4' 


ic 


"Yeah,  but  who  are  you?" 

"Don!" 
Don  who?" 
Number  two-who's  this?" 

At  this  point  something  must  have 
snapped,  for  the  next  thing  I  remember  is 
clawing  frantically  through  the  metal  and 
cloth  grille  reaching  in  and  disemboweling 
my  MS-4  speaker  (turning  a  $20  speaker  into 
an  89(^  frisbee).  Then,  standing  fully  erect, 
and  with  all  the  force  of  a  Paul  Bunyan  with 
prickly  heat,   I  cleaved  my  Drake  R4  into 


two  equal  parts  with  my  boom  mike  (giving 
myself  two  R2*Sj  a  chromium  W,C.  Fields 
cue  stick  and  a  possible  double  hernia). 

Shrieking,  '*GER0NIMOOO!!!,  I  hurled 
myself  through  the  screened  window— 
straining  myself— counted  ten  and  pulled  the 
"D"  ring  which,  as  luck  would  have  it, 
happened  to  be  the  snap  fastener  on  my 
sansaband  trousers,  and  went  stomping 
down  the  by-ways  of  our  otherwise  normally 
quiet  New  England  town,  clad  only  in  a 
terry  cloth  robe,  knee  socks  and  boon- 
dockers  with  a  pair  of  earphones  clamped  on 
my  head,  from  which  dangled,  *twixt  my 
knees,  the  earphone  cord  and  i4"  phone 
plug,  resembling  either  a  grotesque  umbilical 
cord  or  some  other  potentially  hysterical 
physical  malformation  ,  .  .  still  clutching  the 
misshapen  boom  in  my  hand.  (1  still  wake  up 


nights  with  the  memory  of  a  wild-eyed, 
horny,  but  impotent  shepherd  clomping  and 
frolicking  ungainly -not  unlike  a  rhinoceros  in 
heat -down  the  road  to  the  tune  of  "Hippity 
Hop  to  the  Barber  Shop/  ) 


1  kept  up  a  continuous  chanting  mumble 
of,  "I'm  Bob,  no— youVe  Bob,  Vm  Don,  he's 
number  two,  youVe  Don,  he's  Bob,  I'm 
number  one—Herschel!  Herschel??  Who  the 
hell  is  Herschel??" 

I  might  well  have  gone  on  like  this  forever 
and,  since  it  was  summer,  there's  a  good 
chance  I'd  have  reached  route  #1  (Blood 
Alley)  and  been  scrunched  into  unre cog- 
nisable mush  by  some  boat-hauling,  arm- 
dangling,  gum-chewing,  antique-collecting 
kamikaze  driver  from  Massachusetts,  pos- 
sibly adhering  to  one  or  more  of  their 
treadless  retreads  (though  this  would  have 
made  me  a  big  man  in  concentric  circles,  I 
must  confess, that   I   had  no  real   desire  to 

become  a  permanent  part  of  the  Spaulding 
Turnpike), 

Every  summer,  these  juggernauts—with 
the  instincts  of  the  suicidal  lemming  and  the 
finesse  of  a  "dropped  rock,"  burst  into  our 

State   like   mindless   shrapnel   from   a  frag- 
mentation grenade- 

They  come,  on  their  annual  pilgrimage , 
like  a  horde  of  soldier  ants,  or  locusts,  firm 
in  the  belief  that  not  only  is  the  shortest 
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New 

Personalized 

Station 

Calendar 


Dress  up  your  ham 
shack  with  this  exclu- 
sive appointment  cal- 
endar wall  plaque. 
Full  color  Apollo  glos- 
sy photo,  1970  calen- 
dar, yourname  or  call 
personalized  on  metal 
plate,  all  attractively 
mounted  on  walnut 
plaque.  Nets,  Skeds 
and  Contests  can  be 

noted  one  month  at  a  time.  Size  IIV2"  ^  22", 
Mounting  hardware  included.  1971  replacement 
calendar  available  this  fall.  Only  $4.75  ea.  plus 
750  for  prepaid  postage  and  handling. 

Send  for  FREE  catalog  "Ham  Shack  Specialties" 

GLOBAL  RESEARCH  A  SUPPLIES 

P.O.  Box  271A,  Lombard,  Illinois  60148 


Tliese  valuable  EXTRA  features 
[nciuded  in  both  editions! 

•  QSL  Managers  Around  the 
World! 

•  Census  of  Radio  Amateurs 
throughout  the  world! 

•  Radto  Amateurs'  License 
Class! 

•  Warrd  Prefix  Mapf 

«  International  Radio 
Amateur  Prefixes 


GET  YOUR  NEW 
ISSUE  NOW! 

Over  283,000  QTHs 
in  the  U.S.  edition 

$7.95 

Over  135,000  QTHs 
in  the  DX  edition 

See  your  favorite  dealer  or 
order  direct  (add  2SC  for 
maiUng  m  IJ,S,,  Possessions 
&  Canada.  Elsewhere  add 

Radio  Amateurs'  Prefiices 
by  Countriesf 

A.R.RX,  Phonetic  Alphabet! 

Where  To  Buyl 

Great  Circle  Bearings! 

International  Postal 
Information! 

Pius  much  morel 
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Dept.  B.  925  Sherwood  Drive 
LakeBluff  III.  60044 


distance  between  two  points  a  straight  line, 
but  that  the  Massachusetts  plate  gives  them 
license  to  disregard  any  and  all  safety  pre- 
cautions and  that  nothing  should -indeed, 
nothing  could -stand  in  their  way. 

Ensconced  In  a  formless,  unidentifiable 
2000  pound  mobile  pig-sty,  held  together  by 
Band^aidSj  inspection  stickers,  rusty  wire, 
primer  paint,  ding-a-ling  decaJs  and  a  mod- 
ified law  of  inertia,  which,  in  this  case,  states 
that  the  vehicle— once  set  in  motion— must 
not  only  remain  in  motion,  but  must  do  so 
with  ever  increasing  speed  mathematically 
proportionate  with  the  distance  covered, 
accidents  caused  and  terror  instiUed  in  New 
Hampshirites.  Failure  to  comply  will  result 
in  instantaneous  disintegration,  creating 
either  a  *Susan  Spotless  NO!  NOP  or  a  new 
ski  area  complete  with  200  foot  bar. 

Dragging  a  crusty,  fish-tailing  old  boat 
behind,  pushing  a  huge  bug  screen  in  front 


and  carrying,  overhead,  what  appears  to  be 
next  year*s  entire  work  load  for  the  Goodwill 
Industries  -  , .  at  the  wheel,  a  wild-eyed  nut 
with  at  least  one  loose  screw,  a  skeggy  old 
bag  and  half  a  dozen  sticky  fingered,  rock 
throwing  kids  with  lollipops  stuck  in  their 
ears  and  a  howling  mongrel  dog  slowly  being 
strangled  by  127  feet  of  ^Discover  America' 
banners  .  , .  they  steam  roll  over  stop  signs, 
traffic  lights,  back  yard  fences,  dogs,  cows, 
kids,  pedestrians,  historical  monuments  and 
especially    other    mobile    pig-sties,    (Quite 
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often  they  are  fired  on  by  irate  New 
Hampshirites  and  occasionally  even  by  the 
Welcome  Wagon,)  All  this  in  search  of  a  pool 
of  stagnant  water  (even  a  backed  up  septic 
tank  will  suffice)  in  whicli  to  launch  .their  22 
foot  boat  (?)  with  twin  50  hp  motors,  an 
antique  shop  from  which  to  buy  a  piece  of 
driftwood,  a  broken  rocking  chair,  a  two 
legged  buffalo 'milking  stool,  some  genuine 
Indian  artifacts  (made  in  Hong  Kong)  or  a 
hand  painted  lobster  claw  with  'Souvenir  of 
Kankgamangus  by  the  Salt  Flats'  painted  on 
it  J  or  to  find  some  picnic/rest  area  where 
they  divest  themselves  of  a  year's  accumula- 
tion of  HoJo  cups,  napkins,  straws,  half 
eaten  Texas-burgers,  glad  bags  and  other 
assorted  garbage. 

The  contamination  record  (presently  held 
by  a  family  of  four)  is  2  minutes  19  seconds 

to  turn  a  picturesque  rest  area  into  a  mess 
that  has  all  the  charm  and  beauty  of  a 
blighted  and  deserted  land  fill  project. 

Fortunately,  however,  I  was  saved  from 
exposing  myself  to  this  danger  when  I  was 
suddenly  blocked  by  a  taxi  which  pulled  up 
in  front  of  me.  The  driver,  noting  my  garb 
and  hearing  my  mumbles,  quipped,  "Need  a 
lift  to  Foam  Rubber  City,  Buddy?" 


I  sped  around  the  cab  to  the  driver's  side, 
reached  in,  grabbed  the  driver  by  both 
lapels,  shook  and  twisted  and  shook  some 
more  while  screaming  hysterically,  '^What's 
your  name,  What's  your  name?  Just  what 
the  hell  is  your  ruddy  name?" 

*'Lillian!  LOhan!"  she  gagged,  '* What's 
yours?" 

"It's  Bob,"  1  repUed,  '*No,  it's  Don— no, 
it's  Howie—no,  it's  Herschel-'I  dunno-- 
maybe  it's  Lillian," 


She  swung  her  dashboard  mike  like  a 
bolo,  catching  both  my  hands  and  causing 
my  thumbs  to  become  jammed,  one  in  each 
ear  like  deer  harns  (if  it  had  been  winter,  Vd 
have  been  gunned  down  by  a  leaky  booted 
Massachusetts  hunter  carrying  a  modified 
bazooka  firing  88mm  flare  rockets).  As  she 
careened  round  the  corner,  and  out  of  sight, 
I  had  the  final  satisfaction  of  seeing  her  hair 
turn  white- 

U  you're  reading  this,  I'm  assuming  two 
things  not  necessarily  in  evidence:  One,  that 
you  have  some  sort  of  interest  in  radio  and 
aren't  just  an  itinerant  kleptomaniac  that 
absentmindedly  scooped  up  this  magazine  as 
part  of  your  daily  quota  and,  two,  that  you 
know  what  a  *hand!e'  is, 

A  'handle,'  besides  being  the  mechanical 
accoutrement  for  lifting  a  pot,  teacup,  or 
thunderjug^  is  also,  for  some  inexpMcable 
reason,  the  coloquial  idiom  used  in  amateur 
radio  by  the  Neanderthal  ham  in-group  as  a 
synonym  for  the  name,  *name';  i.e.  'handle' 
replaces  the  name,  'name.' 

The  apprentice/greenhorn  ham  (or 
'tongue-tied  jerk'  as  he  is  oft  times  unfairly 
referred  to)  just  breaking  in  and,  not  wishing 
to  sound  like  an  idiot,  which  incidently,  is 
practically  an  impossibility  on  today's  bands- 
it  has  long  been  my  contention  that  you 
could  recite  any  arbitrary  exerpt  from  such 
books  as,  *The  Orthopedic  Surgeon  Looks 
At  Your  Mattress,**  "The  Abnormal  Sex  Life 
of  the  African  Tse  Tse  Fly"  or  the  prologue 
to  "The  Cause  and  Effect  of  Rampant 
Fungus  on  the  Yucatan  Peninsula"  back- 
wards, in  Sanskirt  or  Pig-Latin  and  no  one 
would  think  it  strange,  probably  replying, 
"Roger  0,M,  Fine  Business— 1  agree— I  got  a 
doublet  here  fed  by  600  ohm  twin  line  etc, 
etc.,  C.U.L.  ,  .anyway,  not  wishing  to  sound 
like  an  idiot,  the  apprentice  invariably  slips 
into  the  'dead  sea  scroll*  word,  'handle/ 

However,   the  younger  generation— as  it 

gains  confidence  and   wishing  to  show  its 

individuality  and  create  its  own  neo-radio- 

phyte    in-group— has    started    a    crusade    to 

substitute   the   word    *name*   for   the  word 

'handle*    which,   of  course,   means   'name/ 

Consequently,    if    you   wish    to    be    of   the 

modern  in-group,  you*d  say,   "My  name  is 

Bob!*'    Translated    into    Cro*Magnon    ham 
this    would    mean,   "My   ^handle'   is 
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Bob!",  which,  translated  into  English,  would 
mean,  "My  name  is  Bob!" 

Logically,  it  should  follow  that  when  you 
say,  "My  name  is  Bob/'  you  in  reality  mean, 
"My  name  is  Bob!''  but  this,  by  antiquated 
League  standards,  is  not  only  totally  ridicu- 
luous  and  ludicrous^  but  downright  sacri* 
legious!  (This  transgression  may  be  forgiven 
if  you  immediately  yell,  '*HaiI  Huntoon  et  tu 
Hart"  ten  times  while  ingesting  the  first  fifty 
pages  of  the  Handbook,  having  '"I  LOVE 
LC."  tatooed  on  both  pectoral  muscles,  or 
goosing  a  non-League  member  with  a  hot 
soldering  iron.) 

I  might  also  add  that  the  younger-or 
upstart -generation,  as  a  further  impiety,  is 
attempting  to  do  away  with  speaking  CW 
phrases  on  the  phone  bands  .  .  ,  damned 
kids.  The  CW  advocate  when  switching  lo 
voice  retains  a  lot  of  the  CW  colloquialisms 
such  as  ^^0''  signals.  Ever  try  to  talk  in  *'0'* 
signals?  At  best  it's  like  trying  to  pronounce 
pharmaceutical  conglomerations  while  suck- 
ing three  jaw  breakers  underwater  with  a 
split  palate. 

You  can  get  away  with  'cue-so'  for 
QSO  and  ^Q  Streef  for  QST  and  Quirt  for 
ORT,  but  youVe  gonna  rupture  your  larynx 
pronouncing  QRP,  QRO,  QRV,  QSL  and 
QTH  (Quith?). 

The  opening  dialogue  may  have  sounded 
unreal,  but  tune  across  75  meters  any 
evening  and  ye  shall  find  the  truth, 

Fve  been  net  control  on  many  occasions 
when*  there  were  four  Bob's,  five  Don's,  two 
Bilfs,  two  Walter's,  three  Howie's  and  two 


Ed's.  Occasionally,  however,  you*ll  run 
across  a  Vladamir  or  a  Katrina  to  break  the 
monotony  and  keep  you  from  turning  23- 
year-old  female  taxi  drivers  into  white-haired 
old  ladies  on  a  daily  basis, 

[Funny  my  mentioning  Katrina.  Poor  ole 
Katrina-she  recently  ran  amuck  when  some 
good  intentinncd  neighbor,  thinking  that  the 
name  'ham'  applied  to  the  male  of  the 
species  only,  called  in  an  ITVI  complaint 
and  called  her  a  *sow/  Katrina  took  imme- 
diate affront  to  this,  cornered  the  caller  arid 


force  fed  him  a  mixture  of  2  pints  of  milk  of 
magnesia  and  I  pint  of  vodka  (the  world's 
second  largest  Phillips  Screwdriver). 

Katrina  was  brought  to  trial,  convicted 
and  sentenced.  Now,  I  don't  know  your 
feelings  about  capital  punishment-in  this 
State  the  maximum  penalty  is  hanging-but, 
by  golly,  I  just  don't  believe  a  woman  should 
be  hunghke  a  man!} 

Since  the  age  span  of  any  arbitrary  group 
of  clustered  hams  may  range  in  years  from 
20  to  70,  it  is,  indeed,  a  weird  phenomenon 
that  you'll  find  a  sickening  repetitive  dupli- 
cation of  names.  It  gives  one  pause  to 
wonder  if,  by  some  E.S.P.  or  precognition 
on  the  part  of  the  parents  that  their  off- 
spring would  end  up  being  hams,  they, 
through  either  a  singular  lack  of  imagination, 
some  secret  sense  of  humor,  bestowed  a 
seemingly  endless  string  of  common,  lack- 
luster names  on  ail  hams  and  hams  to  be. 

If  you  were  to  recognize  any  ham  by  his 
upraised  joystick  or  slipstick  or  notice  him 
mounting  his  hustler,  accost  him  and  ask 
him -point  blank-what  is  the  most  single 
important  item  in  his  shack,  he'd  like  as  not 
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reply,  "The  receiver,  or  possibly  the  anten- 
na/' This  is  a  malicious  rumor  spre;id  by  the 
same  group  that  sponsored  Edsels,  slipped 
amateur  radio  the  purple  shaft  with  oat- 
meal clusters  by  turning  50%  of  the  ham 
bands  into  a  vast  wasteland,  and  that  is 
trying  to  give  1 0  meters  to  the  CB'ers. 

Let  me  assure  you  with  a  conviction  born 
of  frustration  (mental  constipation)  that  the 
most  important  item  in  your  shack  is  your 
name  and  you  will  be  saddled  forevermore 
with  the  first  name  you  give  on  the  air. 

If  you\e  been  cursed  with  a  common 
name,  then  by  all  means  ^adopt  a  nam  de 
plume  (pen  name,  for  you  illiterates), 

Selecting  the  proper  'on4he*air  name* 
should  not  be  handled  lightly.  Television- 
especially  late  night  movies-offers  the  most 
versatile  virgin  land  for  procuring  a  name. 

Horror:  Bela,  Boris,  Igor,  Krag,  Zandor, 
Mandrake,  Luthor,  KraL 

Cowboy:  Wyatt,  Duke,  Matt,  Knobby, 
Windy,  Bat,  Tex,  Bret,  Bart, 

Ancient:  Mars,  Here,  Eros,  Ajax,  Thoth, 
Vulcan,  Cronos,  Thor. 

War:  Sarge.  Gunner,  Chief,  Buck,  Cap'n, 

Doc,  Tex. 

Mtsc:  Kelly,  Sully,  Murph,  Tab,  Ty,  Rip, 
Dash,  Rock,  Torn,  Sue  (?), 

Just  remember  that,  in  real  life,  every 
Tom,  Dick  and  Harry  is  named  Tom,  Dick 
and  Harry,  but  in  ham  radio  Fve  found  that 
every  Tom,  Dick  and  Harry  is  named  "BobT* 

One  word  of  caution.  DonT  get  too  cute 
or  you  could  end  up  like  this: 

"Name  here  is  Spiro  T/' 

"Spell  it!" 

"Spiro  T'-Sierra  Papa  India,  .  /' 

"Whazzat  last?" 

"India -India  November  Delta.  .  " 

"Whazzat  last?'" 

"Delta -Delta  Echo  Lima  Tango,  ,  ," 

"Whazzat  last?" 

''HelL  1  dunno-what  am  I  spelling  any- 
way? Who  am  1?  What's  my  name?  What's 
my  name?  Ft^s  Bob,  no,  Spiro  T.  Tm  number 
one—you're  Don,  Quirt  Quirt  cue-ess- why 
Quirt  WWAAAA-'HOOOOOOO!  Run  for 
the  hills,  LUIian,  HERE  I  COME  AGAIN.  . . 
GERONIMOOOOOO!!!" 

"Look  out  for  that  guy  wire!" 

^'What  guy  wiiiAAAWWWKKK??" 

,  ,  .  KlYSD  ■ 


the  permaf  lex  key 

#  boiK  a  kwin  l«v«r  O*  straigfit  Kand  Vmf 
in  A  |;ilvoUesi  2  paddle  deiign^ 

•  ^ivei  insianl  choic*  of  automatic 
t«mi-4Mti>*n'^^fc  &  itraight  hand  keyiri9 
when  used  thraugli  ah  ct«ctronic  Lc*y«r< 

•  ut*  directly  with  ^ny  trdn«miH«r 

#  fi  amp.  gold  dt^futed  iffv^r  eort^Acis 
adfuit  from  0-*060"  €r  5-50  gramt. 

#  dittmct^ve  blue  pftddl««  ar«  of 
ruig>9»d  G*fO  liberglaii  cpoxy. 
9  cabinet  is  f6  gauge  pcltfh^d  cbroine 
iteef:  1.95"  *q.  k3,75%  paddUs 
extend  1.25  \  wsigfit   10  oz. 
%  tiliconc  rubber  r^et  For  ftabilrty« 

•  lOOjiS  US  made  6^  guaranleed  for  I  yf-        **«*■  -r  "■"■-•   '-•■if 
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DUAL  GATE  MOSFET 

PRE-AMPS 


r 


^ANGUAR 


"*-i*^ 


to  175  MHz, 
to  300  MHz, 


$21.95  ppd 
$25.95  ppd 


NEW   FOR    1970! 
The  above  models  now  have  rf  gain  control. 

For  300  to  470  MHz 

See  IVIodel  202  in  our  catalog. 

•  Avaflablti   from   S    MHz.   to   450   MHi.    Bandwidth    is 

approKimafelv   3%    of  frequency. 

•  Voltaq«   gdln   30   to  40   DB   depending   on   fn&quency. 

•  Two  Dual  Got*  MOSFET  an^plifier  stages  with  each 
KavTng  a  tuned  Input  and  tuned  output.  Each  Dual 
Gafe  MOSFET  Ts  actually  an  integrated  cascode  cir- 
cuit thus  ^tvlnq  you  2  cascode  circuiti  equivalent 
tp  4  triodei. 

•  EMcepttonaliy  low  noise  (2.5  DB  at  l7SMHiJ,  great- 
ly reduced  cross  nnodulatjon  and  10  times  the  dy- 
namic range  (signal  handling  capability)  of  the  best 
bi-polar  transittorf.  Afso  superrof  to  preamps  using 
junction    FETs   and    Single    Gate    MOSFETs, 

•  Inttrnaf  connections  fof  hlqh  Impedance  AGO  or 
manuaf   gaTn   control   If   needed. 

•  Type  BNC  input  and  output  receptacfes  for  minimum 
lois  at   UHF.  Standard   Impedance   Is  50-7S   ohms. 

•  Carefully  tuned  ai  our  laboratory  with  sweep  genera- 
tor and  oscilloscope  for  the  best  bandpass  character- 
istic. 

•  Full   wave    UHF  diodes   protect  Input  transistor, 

•  Operates  on  i  to   16  volts  DC,   S  to    15   Ma, 

New  York  City  and  State  residents  add  local  sales  tax. 

VANGUARD  LABS 

Depf.  H 
196-23  Jamaica  Ave.,  HolHs,  HY  11423 
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Ed  Babudro,  VE3ECU/W0 
1 18  Arthur  Ave.  SE 

Minneapolis  MN  55414 


Have  you  ever  wondered  how  the  grid  dip 
meter  got  its  name?  I  think  it  is  self-explana- 
tory to  a  certain  extent,  indicating  that  there 
is  a  meter  in  the  grid  circuit  of  a  tube  and 
that  it  measures  the  dip  in  current  that 
occurs  as  the  energy  is  absorbed  when  the 
oscillator  tunes  to  the  same  frequency  as  the 
circuit  under  test.  The  name  is  all  right  as 
long  as  you  think  in  terms  of  the  tube 
circuit,  but  in  recent  years  we  have  been 
seeing  circuits  using  transistors  and  tunnel 
diode  oscillators  taking  over.  In  other  words, 
no  grids. 

So  now  the  name  has  changed  to  *'dip 
meter,"  which  is  fine  as  long  as  you  have  no 
objection  to  the  meter  part.  As  I  see  it,  the 
meter  has  done  a  very  good  job  in  the  past 
on  this  instrument,  but  nowadays  we  can 
come  up  with  devices  not  limited  by  the 
constraints  imposed  on  the  people  who  first 
developed  the  grid  dip  meter*  Think  of  a 
pilot  light  bulb,  for  instance.  How  much 
better  it  would  serve  the  purpose ^  since  you 
would  not  have  to  concentrate  on  it  to  see  a 
dip  as  you  would  with  the  meter.  Many 
times  as  I  stared  at  the  meter  (which 
happens  to  be  at  the  opposite  end  from  the 
coil),  I  would  find  that  I  was  getting  no  dip 
simply  because  I  had  inadvertently  moved 
the  coil  away  from  the  circuit  under  test. 

A  light  bulb  is  much  more  obvious  than  a 
meter   needle,   and   in   this  use   you  reaUy 


would  not  n^Gd  the  precision  that  a  micro- 
ammeter  gives.  All  you  really  want  is  a  dip. 
A  light  bulb  is  just  not  sensitive  enough  to 
read  microamperes.  But  what  if  you  were  to 
help  it  with  a  couple  of  transistors?  This  is 
the  crux  of  the  dip  light  shown  in  Fig.  1  — 
the  little  devU  that  will  do  everything  that 
a  grid  dip  meter  will  do^only  better.  And  it 
can  be  built  more  cheaply,  to  boot. 


PILOT  tlGHT 


VERNIER 


Fig,  i.  A  vernier  dial  on  the  front  of  the  unit  can 
be  calibrated  without  much  difficulty.  The  bulb 
itself  can  be  held  in  place  by  cementing  it  to  an 
ordinary  grommeL 


Construction 

You  can  use  regular  coax  connectors  for 
the  coils  and  buUd  the  latter  on  a  stub  of 
coax  about  3  in.  long,  with  the  connector  at 
one  end,  the  outer  cover  and  shield  peeled 
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back  as  shown  in  Fig.  2,  The  coil  is  wound 
on  the  plastic  core,  soldered  to  the  center 
conductor  and  shield  and  then  covered  up 
with  GE  crude  rubber  cement,  which  is  quite 
soft  and  flexible  even  after  having  cured. 

The  indicator  lamp  should  go  somewhere 
near  the  coil,  where  you  can  see  it  and  the 
coil  at  the  same  time.  For  the  frequency 
readout  1  used  a  small  calibrated  vernier 
drive.    You'll  find   this  easier  than  making 


COIL 

ATTACH 

PHINTS 


COAX 
DIELECTRIC 


SHIELD 


COAX 
CONNECTOR 


IINIBOX 


Fig,  2,  Coils  can  be  built  onto  bits  of  RG-8/U  cable 
and  terminated  with  UHF  connector. 


your  own  dial^  and  you  can  use  a  chart  or  set 
of  curves  to  correlate  frequency  with  the 
calibrated  increments. 

For  the  tuning  capacitor,  use  an  APC 
with  a  Va  in,  shaft.  Mine  had  some  plates 
removed,  but  I  would  guess  it  to  be  about  30 

pF, 

The  oscillator  circuit  happens  to  be  my 
pet  one,  but  since  it  is  not  critical,  you  could 
use  your  own  circuit.  It  occurred  to  me  that 
one  could  open  up  one  of  those  two-dollar 
modules  sold  as  FM  wireless  instrument 
broadcasters-  At  least  one  that  I  know  of  is 
not  encapsulated  in  epoxy.  I  built  my  own 
(Fig.  3)  with  GE9  transistors  and  have  no 
trouble  getting  this  little  gem  to  oscillate  up 

to  120  MHz. 

Capacitor  CI  should  be  chosen  to  oscil- 
late down  to  the  lowest  frequency  to  be 
used.  My  unit  worked  well  with  a  55  pF 
capaciton  Resistor  Rl  should  be  100  kS2 
initially;  then,  when  you  have  finished  build- 


ing you  can  replace  this  with  a  0.5  Mfi 
temporarily,  adjust  this  for  a  good  indication 
on  your  lamp  (I  set  mine  for  maximum  rf, 
but  don't  know  how  good  this  might  be  for 
the  transistor),  and  then  replace  with  a  fixed 
value  to  correspond  with  the  setting  of  your 
pot.  The  lamp  amplifier  is  a  Darlington 
circuit  to  provide  a  better  load  for  the  diode 
circuit,  but  you  could  use  a  one-transistor 
circuit  almost  as  effectively. 

Be  sure  that  you  use  high-gain  transistors 
in  either  case  though;  they  should  be 
medium-power  "driver"  types  to  handle  the 
current  required  to  light  the  lamp,  which 
should  be  a  low-current  one  such  as  the  48 
or  49  bulbs  (coded  with  pink  beads).  Use 
two  penlight  ceUs  for  power  and  you  end  up 
having  a  really  versatile  instrument. 


55  pf 

■41- 


CERAMHC 
100  pf 


LAMP 


Fig*  3.  Dipper    is    nothing    more    than    a    simpJe 
oscillator  and  a  Darlington  amplifier  pair. 


Plotting  the  Frequency 

Making  the  frequency  curves  should  be  a 
simple  enough  matter  using  **science"  graph 
paper  and  an  accurately  tuned  receiver. 
Simply  tune  the  receiver  to  the  frequency 
that  you  need  then  find  it  with  the  fre- 
quency control  of  your  dipper.  First  find  the 
highest  and  lowest  frequency  that  the  instru- 
ment win  cover,  and  mark  this  along  the  side 
of  your  graph.  Mark  the  maximum  number 
of  divisions  of  your  dial  along  the  bottom  of 
the  graph-  Then  spot  a  few  frequencies  more 
or  less  evenly  spaced  between  the  maximum 
and  minimum,  and  draw  your  curve  to  toiich 
all  the  points.  VoUa!  You  have  a  curve  for 
one  coU-  Repeat  this  for  the  others.  This 
method  is  good  because  if  you  ever  wish  to 
make  an  extra  coil,  you  simply  make  an 
extra  frequency  curve  for  it  and  do  not  have 
to  alter  your  instrument  at  alL 
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KRIS 


Scanning  Receiver 


One  of  the  most  interesting 
technological  innovations  in 
recent  lium  radio  history  has  lieen  the 
"scanner"-a  transistor  FM  receiver  that 
has  the  capability  of  monitoring  a 
multitude  of  crystal-controlled  channel  by 
sequentially  scanning  the  frequencies  at  a 
high  rate  then  stopping  and  'iocking  on'' 

to  a  frequency  where  a  signal  is  present. 
The  idea  of  scanning  is  not  new;  there 

were  a  number  of  military  "autoscan"  re- 
ceivers in  use  during  the  second  world 
war— but  these  were  large  and  cumbersome. 
they  used  mechanical  contrivances  for 
slewing,  and  they  tuned  at  a  rate  so  slow 
that  short-duration  transmissions  could 
take  place  without  being  spotted.  Today, 
with  more  and  more  frequencies  being 
"standardized"  for  repeater  operation  in 
the  VHF  bands,  the  scanning  receiver  takes 
on  more  the  stature  of  a  necessary  part  of  a 
truly  "mobile"  mobile  setup,  and  less  that 
of  a  conversation  piece, 

Fn  the  hfew  England  area,  for  example, 
where  repeaters  stud  the  hilltops,  a  user 
who  wants  to  get  the  optimum  use  from 
his  equipment  will  have  to  be  prepared  to 


transmit  and  receive  on  as  many  as  four 
repeal jr  frequencies— in  addition  to  those 
frequiMicies  established  as  "point-to-point," 
The  problems  of  monitoring  for  activity 
can  become  trying  when  you  pass  through 
areas  where  several  repeaters— on  different 
frequencies— are  operationaL  !  found  my- 
self monitoring  146,94  MHz  for  signs  of 
action  on  the  WIALE  repeater  wliilc  the 
Mount  Snow  and  Concord  niLichines 
(146.88  and  146,76,  respectively)  were 
hopping.  A  scanning  capabiUty,  I  fell, 
would  serve  as  a  "funnel"  and  allow  moni- 
toring of  all  the  repeaters  and  point-to- 
point  channels  at  once. 

So  that  I  could  check  out  the  practica- 
bility of  monitoring  with  a  scanning  re- 
ceiver, I  invited  the  manufacturer  of  the 
Kris  scanner  to  lend  me  a  unit  for  a  while 
for  test  purposes.  1  had  seen  Kris^  ads  and 
was  frankly  impressed  with  the  specifica- 
tions. The  people  at  Kris  were  accommoda- 
ting, and  provided  a  receiver  that  was  tuned 
up,  crystaled,  and  ready  to  go. 

1   was   in    for  a    few   surprises  when   I 

opened  the  box.  The  ads  I  had  seen  on  the 
Kris  units  had  been  for  the  *'Snooper,"  a 
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SI 39  unit  with  an  "auLoma tic— manual'* 
switch  for  mode  selection.  But  what  I 
received  was  the  top  of  the  line:  a  $149 
receiver  with  a  buiJt-in  switching  capability 
that  permits  the  operator  to  ^'lock  out" 
any  channels  he  does  not  wish  to  monitor. 
Also,  I  discovered  that  the  unit  is  not 
restricted  to  mobile  use;  it  comes  with  a 
buiU-in  power  supply  to  permit  use  from 
either  1I5V  house  current  or  the  12V 
power  from  a  car  battery.  It  also  comes 
with  a  removable  telescopic  whip  antenna 

that  attaches  through  a  grommeted  hole  in 
tlie  cabinet  top. 

On  the  negative  side,  the  regular  an- 
tenna connector  on  the  back  of  the  scanner 
is  made  to  accept  the  plug  that  comes 
standard  on  automobile  BC  radio  antennas, 
This  might  be  great  for  someone  who 
wants  to  forego  his  mobile  BC  listening  in 
favor  of  monitoring  the  local  FM  nets,  but 
for  most  of  the  hams  I  know,  It  would  be 
an  annoyance.  The  ideal  connector,  in  my 
estimation,  would  be  a  conventional  UHF 
connector  suitable  for  matching  with  regu- 
lar RG-8  or  RG-58/U  coax.  It  is  probably 
safe  to  assume  that  the  unit  was  originally 
developed  for  use  by  off-duty  civil  em- 
ployees and  other  nontechnical  people  who 
would  be  stopped  by  so  strange  a  beast  as  a 
PL-259  or  its  mate.  At  any  rate,  the 
required  adapter  is  an  Antenna  Specialists 
M46;  and  the  Kris  people  indicated  they 
would  supply  the  adapter  if  the  request  is 
made  at  the  time  of  order. 

Operationally,  the  Kris  scanner  is  a  won- 
der. It  sits  there  silently  and  does  exactly 
what  it  was  made  to  do— quickly,  effi- 
ciently, and  rhythmically.  The  receiver 
scans  at  the  rate  of  20  samples  per  second* 
so  that  each  channel  (there  are  seven  of 
them)  gets  "visited"  every  0.3  second.  The 
scanning  rate  remains  the  same  whether 
some  channels  are  skipped  (locked  out)  or 
not.  Each  of  the  seven  channels  has  a 
numbered  indicator  lamp  that  glows  during 
each  "sample- taking"  period.  When  a  signal 
appears  and  the  receiver  locks  on,  the  lamp 
for  that  channel  stays  on  so  the  operator  c^n 
identify  the  active  channeL 

I  checked  the  unit  out  in  the  73  Maga- 
zine   office    where   the   sophisticated   test 


equipment  complement  consists  of  a  volt- 
ohmmeter  and  a  pair  of  pliers— so  there  was 
little  in  the  way  of  measurements  that 
could  be  done.  But  I  did  have  a  receiver  of 
known  sensitivity  for  comparison,  and  all 
indications  were  that  the  Kris  performed  in 
consonance  with  the  manufacturer's  specs; 
signals  that  quieted  the  known  receiver  by 
20  dB  did  the  same  on  the  Kris  scanner. 
Since  the  "control"  receiver  was  rated  for  a 
sensitivity  of  0.5  jlV  for  the  20  dB  quieting 
factor,  it  is  safe  to  assume  that  Kris*  specs 
(identical  to  those  for  the  control  receiver) 
are  accurate. 

With  respect  to  bandwidth,  it  should  be 
noted  that  the  Kris  is  a  "good"  receiver— 
and,  like  any  good  receiver,  it  is  reasonably 
selective.  But  a  highly  selective  receiver 
can't  have  a  broad  bandwidth  without 
some  compromise.  Thus,  the  Kris  scanner 
should  be  tuned  for  the  frequency  in  the 
center  of  its  range.  The  performance  tends 
to  degrade  gradually  off  either  side  of  the 
center  frequency  of  interest.  Since  the 
degradation  is  insignificant  over  a  range  of 
several  megahertz,  this  Uttle  tidbit  of  infor- 
mation win  be  inapplicable  to  most  users. 
But  if  you  plan  on  monitoring  the  local 
repeaters  as  well  as  the  police  frequencies 
in  the  155  MHz  region,  try  to  plan  your 
channels  so  that  the  top  frequency  is  no 
more  than  8  —  10  MHz  from  the  lowest 
frequency  of  interest.  And  even  then  you'll 
have  to  compromise  the  sensitivity  on  the 
low  end  if  you  want  acceptable  perfor- 
mance on  the  top.  For  the  conventional 
repeater  frequencies,  however-between 
146  and  148  MHz-you'll  find  no  deterio- 
ration in  performance  over  the  whole 
range. 

All  things  considered,  I  think  the  scan^ 
ning  receiver  will  find  a  home  with  the  FM 
crowd-  Even  if  you  don*t  have  a  lot  of 
active  channels  in  your  area,  it's  always 
nice  to  monitor  the  more  popular  fre- 
quencies for  transient  mobiles,  DX,  or  blos- 
soming FM  activity.  The  scanner  is  really 
great  .  .  .  easy  to  get  used  to  .  *  ,  easy  to  get 
dependent  upon.  But  what  I  can't  figure  is 
why  nobody  has  ever  made  a  scanning 
transceiver? 
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Tliis  power  supply  was  designed  to 
provide  the  voltages  necessary  to 
operate  the  41V  Motorola  mobile  as  a  base 
station.  The  idea  behind  the  supply  was  to 
make  it  possible  to  convert  a  unit  for  ac 
operation  without  removing  any  parts  neces- 
sary for  dc  n%Q.  This  adds  considerably  to 
the  utiUty  of  the  unit.  An  operator  can  use  it 
at  home  on  ac,  but  when  he  wisjies,  he  can 
reinstall  it  as  a  mobile  by  the  simple  addition 
of  a  jumper  plug. 

The  supply  uses  a  common  TV  trans- 
tbrmer  in  a  full-wave  circuit  to  provide  a  B+ 
potential  of  325  to  350V,  and  a  divider 
network  for  the  low  B+  stages  of  the  rig. 
You  may  have  to  adjust  the  divider  resistor 
values  to  come  up  with  the  exact  values  of 
low  B+  called  for. 

The  relays  are  supplied  by  a  small  fila- 
ment transformer  and  a  full-wave  bridge 
rectifier.  The  diodes  here  can  be  most 
anything  over  a  500  mA  rating  and  100  PIV 
or  l>etter. 

Please  note  that  the  diagram  shows  a 
supply  for  a  1 2  V  dc  rig.  If  your  rig  is  for  6V, 
either  convert  it  for  1  2 V  or  be  sure  to  use  a 
6V  relay  supply  transformer,  and  use  only 
one  6V  winding  on  the  power  transformer 
(the  heaviest,  of  course). 

With  tliis  conversion,  control  connections 
are  made  througli  the  normally  used  I  9'pin 
connector  on  the  front  panel.  If  the  rig  is  a 
front-mount  unit,  you  an?  really  in  business. 


Jim  Rome  If  anger  K9PKQ 
117^^  4th  Street 
Baraboo  WI  53913 
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Fig.  1 ,  Ac  powet*  supply  for  Motorola  FMTR  U-4 1 V. 
(Original  supply  is  shown  in  companion  article.} 


Step-by-step  modification: 
L  Remove    RED   lead   from   ClOA   and 
coBnect  it  to  power  socket  pm  7, 

2.  Connect  power  socket  pin  1  to  ClOA, 

3.  Connect  power  socket  pin  2  to  C9A. 

4.  Connect  power  socket  pin  3  to  ter- 
minal 10  on  transmitter  power  supply 
strip, 

5.  Connect  power  socket  pin  8  to  ground. 

6.  Remove  yellow  lead  from  fuseholder 
and  reconnect  it  to  power  connector 
pin  6. 

7\  Connect  power  socket  pin  4  to  fuse, 
8.  Remove  relay  lead  from  pin  2  of  driver 
tube  (2E2(i)  and  run  to  power  socket 
pin  5.  This  step  is  for  12V  units  only. 
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To  b  le  /.  Pa  we  r  plug  conned  lo  n  s. 


Pin 

Voltage 

Current 

Mode 

Notes 

1 

350 

1 50  mA 

transmit 

2 

200 

55  mA 

receive 

150 

50  mA 

transmit 

3 

-20 

transmit 

Bias 

4 

12.6  ac 

6.3V  ac  in  6V 
equipment 

5 

12  dc 

Relay  supply 

6 

N/C 

7 

N/C 

8 

Gnd 

NOTE 

If  the  unit  being  converted  is  a  6V 
model,  change  step  8  as  follows: 
Remove  the  lead  between  E2-^ 
(transmitter  supply  tie  strip)  and 
K  1  -9/K  Nl  0  (relay).  Connect 
K1-9/K1-10  to  power  socket  pin  5. 
Supply    filament    voltage    to    pin   6 


The  octal  chassis  connector  plug  is 
mounted  on  a  small  aluminum  plate  on  the 
metal  extension  above  the  19-pin  control 
connector  (top  side  of  the  power  supply 
chassis  J - 

Note  that  there  is  very  little  filtering  in 
the  ac  supply,  The  capacitance  in  the  rig  has 
been  found  to  be  adequate  to  take  care  of 
ripple*  It  is  possible,  however,  that  the  tillers 
in  the  unit  may  have  deteriorated  and  lost 
some  of  their  ability  to  filter.  In  that  case, 
replace  'em.  Many  units  of  this  type  have 
been  subjected  to  considerable  heat,  which  is 
rough  on  electrolytics. 


Pin 
1 
2 
3 
4 
5 
6 
7 
8 


Fig,  2.  DC  jumper  plug  wiring. 

The  jump   plug  for  dc  operation  can  be 

wired  up  and  then  tied  to  the  rig  with  lacing 
cord.  Then  it's  there  when  you  want  it. 
Jumper  wiring  is  shown  in  the  shcematic. 

.  .  ,K9PK0  ■ 
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Donaid  U  MUbury  W6YAN 

Box  463 

W.  Covina  CA 


Setting  up  tlic  41V  to  operate  on  two 
meters  is  too  simple  to  warrant  a 
complete  article  on  the  subject-  After  a  few 
preliminary  value  adjustments^  the  tuneup 
procedure  is  perfectly  straightforward.  This 
article  deals  primarily  with  changing  a  6V 
unit  to  1  2V;  but,  iii  the  interest  of  complete- 
ness, here  is  the  frequency  conversion  infor- 
mation: 

L  Add  2-5  pF  from  pin  1  to  pin  3  on  LI , 
L2,  L3,  L4,  and  L5  of  receiver. 

2.  Add  4  or  5  pF  from  pin  1  to  pin  3  on 
L7,  L7A,  and  L8  of  receiver- 
Crystal  data: 

Transmit  -  Motorola  Type  R09,  85°C 

oven-     Specify    operating    frequency; 
Sentry  will  correlate- 
Receive  —  Most  common   is  Motorola 
Type  R21  (85   C  oven)-  Specify  opera- 
ting frequency;  Sentry  wUI  correlate. 

Sentry  address  is:   Crystal  Park,  Chickasha 

OK  73018. 
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6  to  I  2V  Conversion  Transmttrer 

a.   Douhler  driver  (V 1 06) 

(1)  Disconnect  and  remove  the  jumper 
between  pins  7  and  8, 

(2)  Disconnect  the  brown-white  lead 
from  pin  2  and  connect  it  to  pin  1, 
This  connects  tubes  V106  and  VI 07 
in  series, 


the  grtnmd  bus  was  just  removed,  and 
pin  2  oT  lube  1  Of>, 
(4)  Replace  the  antenna  relay  assembly 
on  the  chassis  by  means  of  the  three 
screws.  Resold er  the  relay  cover  to 
the  rf  shield.  This  connects  the  relay 
in  series  with  the  transmit-receive 
relay  on  the  power  supply  chassis. 


b.  Tube  V105:     3rd  doubter  (25-50  MHz) 
2nd  doubter  (152-174  MHz) 

(1)  Disconnect  and  remove  the  ground 
lead  from  pin  3. 

(2)  Disconnect  and  remove  the  jumper 
between  pins  2  and  3- 

(3)  Connect  a  jumper  between  pin  2  and 
the  center  shield  (gnd). 

(4)  Disconnect  the  brown-white  to  pin  3. 
Thus  connects  tubes  VI 01  and  VI 05 
in  series. 


c.  Audio  Amplifier  (VI08) 

( 1 )  Disconnect  and  remove  the  ground 
lead  from  pin  9. 

(2)  Remove  the  jumper  between  pin  9 
and  the  center  shield. 

(3)  Connect  a  jumper  between  the  center 
shield  and  ground, 

(4)  At  the  VI 08  tube  socket,  disconnect 
the  brovirn  lead  (running  from  tube 
VI 09)  from  pin  4  or  pin  5,  depending 
upon  which  is  used,  and  connect  it  to 
pin  9,  This  connects  tubes  VI 08  and 
VI 09  in  series. 

d.  Tubes  V102  (modulator),  V103  (buffer 
and  1st  doubier),  and  VI 04  (2nd  dou- 
hler -  25  to  50  iMHz  tripler  -  152  to  174 
MHz 

Replace    the   three    6AU6    tubes  (V102, 
VI 03,  and  VI 04)  with  12AU6  types. 

e.  Antenna  Relay 

(1)  Remove  the  three  screws  that  hold 
the  antenna  relay  cover  to  the  chassis. 
Unsolder  the  relay  cover  from  the 
shield  around  the  rf  section. 

(2)  Remove  the  solid  bus  which  connects 
the  relay  coil  to  ground, 

(3)  Connect  the  brown-white  lead  be- 
tween the  relay  coil  lug,  from  which 


f.  Crystal  Socket  (Single-Frequency  Models) 

(1)  Mount  two  150  resistors  near  the 
crystal  socket  by  using  existing  holes 
in  the  chassis.  Place  one  lockwasher, 
one  eyelet,  and  one  fiber  washer  at 
each  end  of  the  resistor.  Connect  the 
resistors  in  parallel. 

(2)  Disconnect  and  remove  the  ground 
connection  from  the  crystal  socket. 

(3)  Connect  one  end  of  the  paralleled 
ISn  resistors  to  the  crystal  socket 
terminal  from  which  the  ground  con- 
nection was  just  removed. 

(4)  Connect  the  other  end  of  the  paral- 
leled resistors  to  ground. 

g.  No*    2    Oscillator    V20]     (two-frequency 
models  only) 

Ui  Disconnect  and  remove  the  jumper 
between  pins  2  and  3  of  the  V201 
tube  socket, 

(2)  Connect  a  3912  resistor  between  pin  3 
of  tube  V20!  and  the  grounded  lug 
on  the  crystal  socket  (X202K  This 
connects  the  filament  of  tube  V201  in 
series  with  the  3912  resistor  across  the 
1  2V  source, 

h.  Crystal  Assemblies  (two-frequency  models 

only) 

(*1)  Make  a  note  of  the  frequency  of  each 
crystal  and  remove  the  two  crystal 
assemblies  from  their  sockets.  The 
crystals  must  be  removed  from  each 
6V  assembly  and  inserted  in  the  new 
heater  and  base  assembly  as  outlined 
in  the  following  steps.  Use  care  so 
that  6  and  12V  assemblies  are  not 
mixed. 

(2)  Remove  the  housing  cover  by  releas- 
ing the  ring  clamp. 

(3)  Remove    crystal    from    the    6V   base 

{continued  on  page  93) 
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How  to  get  a  98d  oscitlator  module 
to  key  on  and  off  with  your  rf 


J.  A.  HouserWB2GQY 
23  Washington  Street 
RensselearNY  12144 


It  seems  that  selfishness,  next  to  greed,  is 
the  greatest  incentive  to  invention  -  to  want 
jsome  device  to  accomplish  some  desire;  and 
when  such  is  not  available,  the  selfish  man 
will  create  it,  if  possible, 

I  found  myself  in  this  position  with 
regard  lo  a  desire  to  be  able  to  monitor  my 
CW  transmissions  on  any  band  -  with  out 
touching  the  monitor  other  than  to  turn  it 
on  when  required  and  shut  it  off  when  not, 
without  any  connections  whatsoever  to  the 
transmitter,  as  !  detest  modifications  of 
equipment. 

After  scanning  handbooks  and  catalogs,  I 
could  find  nothing  like  what  I  wanted,  so  I 
decided  I  would  just  have  to  build  one.  I  felt 
this  could  not  possibly  be  a  complicated 
device.  Live  and  learn! 

.  The  untunable,  nonresonant  quality  I 
wanted  appeared  perhaps  to  be  the  most 
insurmountable  obstacle.  Transistors  seemed 
to  be  the  most  feasible  devices  to  use  in  view 
of  the  fact  that  self-power  was  also  an 
objective. 

Did  you  ever  try  to  pick  out  a  particular 
transistor  for  a  particular  application  -  with 
ithe  thousands,  nay,  maybe  tens  of  thousands 
bf  transistors  to  choose  from?  If  you  did, 
perhaps  you  might  do  as  I  did  -  use  what 
you  have!  Somehow,  you  always  seem  to 
find  something  that  will  work. 

But  to  get  on  with  the  project:  Of 
necessity,  you  have  to  have  an  audio  oscil- 


lator and  a  speaker.  I  saw  a  cheap  audio 
oscillator  module  in  the  Lafayette  catalog 
for  98  cents  and  I  figured  I  couldn't  make 
one  for  less,  so  I  bought  that  along  with  a 
small  steel-encased  speaker  with  a  universal 
bracket  {see  parts  list).  This  module  is 
designed  to  work  with  anything  from  K5  to 
6V,  but  3V  is  recommended-  One  of  those 
battery  holders  which  hold  two  size  D 
flashlight  cells  side-by-side  seemed  ideal  for 
the  power.  Everything  was  swell  so  far;  it 
worked  well,  with  two  pieces  of  hookup 
wire  for  the  key,  as  I  didn't  intend  to  key  it 
anyhow.  An  instruction  sheet  came  with  the 
module  showing  hookup.  The  note  is  about 
1  kHz  with  3V  applied. 

Now  the  sticky  part  of  the  design  started 
to  erupt.  You  have  to  have  something  to 
switch  the  module  on  and  off  with  the  CW 
signal.  Seemed  like  a  power-type  transistor 
should  work,  but  how  much  power?  What 
current  does  the  module  draw  from  3V? 
Nothing  like  measuring  it  -  here  is  the  re- 
sult: 


V 

mA 

R  (load) 

W 

1.5 

19 

75 

0.030 

3.0 

32 

93 

0.096 

4.5 

38 

119 

0.18 

6.0 

45 

133 

0.27 

So  you  will  need  a  transistor  that  will 
handle  96  mW,  and  this  eliminates  any  of 
the  small  audio  output  transistors  such  as 
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used  in  the  little  BC  radio  receivers^  because 
most  of  them  put  out  only  about  20  mW. 
An  audio  power  output  transistor  such  as 
used  in  the  auto  radios  will  handle  100  to 
200  mW,  so  it  is  ideal.  Since  1  just  happened 
to  have  one  of  these  on  hand,  I  hooked  it  up 
as  in  Fig.  1  to  find  out  what  control  voltage 
I  would  need  to  fire  it. 

Now  I  had  to  decide  whether  to  do  a  lot 
of  research  to  determine  whether  aU  the 
parameters  were  correct  or  whether  just  to 
hook  it  up  and  see  if  it  worked.  1  decided  on 
the  latter,  I  hooked  it  up  per  Fig.  1  and 
started  with  1.5V  between  X  and  Y,  then 
3.0,  then  4,5  and  6V.  Finally,  with  9V,  it 
fired,  and  the  audio  oscillator  switched  on. 
Now  I  was  almost  certain  I  could  not  get  9V 
dc  out  of  rf  rectified  from  a  small  whip 
antenna  to  fire  this  directly^  so  I  figured  i 


would  then  turn  on  (and  off)  the  audio 
oscillator  module.  I  found  1  needed  L5V  at 
the  base  to  fire  this  one.  It  fired  the  power 
transistor,  which  turned  on  the  audio  oscil- 
lator, and  I  got  a  fine  1  kHz  note.  Every- 
thing so  far  was  fine, 

Now  all  I  needed  was  L5V  dc  from 
rectified  rf,  and  everything  would  be  cook- 
ing, I  tried  a  single  iN34  diode  hooked  to  a 
piece  of  hookup  wire  for  an  antenna,  and 
the  best  dc  I  could  get  from  this  arrange- 
ment was  about  0.3  V. 

Well,  why  not  an  rf  voltage  doubter? 
After  ail,  these  work  at  60  Hz  and  are  used 
in  many  receivers  and  some  low-power 
transmitters.  So  I  hooked  up  a  voltage 
doubler  as  in  Fig,  2, 

Sure  enough,  up  went  the  rectified  dc 
voltage.  In  the  40  meter  band  it  even  went  as 
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Fig.  L  Test  setup.  9V  battery  is  used  in  test  only. 
Change  to  position  shown  in  Fig,  IB, 


would  have  to  put  another  control  switch 

(transistor)  ahead  of  this  one  to  control  the 
9V  needed  to  switch  it  on.  Perhaps  I  could 
pick  one  out  that  would  take  about  1.0  to 
L5V  dc  from  rectified  rf  to  switch  it  on  and 
off  —  sort  of  a  double  switch,  if  you  will. 

I  just  happened  to  have  another  audio 
driver  and  output  transistor  such,  as  used  in 
miniature  BC  receivers  on  hand,  so  I  tried 
this.  It  was  an  NPN  type.  1  hooked  it  up 
ahead  of  the  power  transistor  to  see  what 
voltage  dc  I  would  need  to  fire  it,  which 
would  then  fire  the  power  transistor,  which 
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Fig.  2.  Voitage  doubler  rf  pickup.  lN34s, 

high  as  12.0V  dc:  and  in  the  80  meter  band 
it  was  about  1.8  to  2.5V  dc,  which  should  be 
more  than  enougli.  However,  in  the  20,  15, 
and  1 0  meter  bands,  I  could  get  only  about 
0.3  to  0.9V,  which  would  not  fire  the  first 
control  transistor. 

1  thought  maybe  I  could  improve  the 
antenna  pickup  to  acquire  the  additional 
voltage  required.  I  tried  all  kinds  of  loops, 
from  1  turn  to  100  turns,  figuring  the 
electromagnetic  pickup  might  be  pre- 
dominant over  the  electrostatic  pickup  from 
a  unipole  antenna,  only  to  find  out  that  no 
loop  at  all  would  work.  The  pickup  just  has 
to  be  from  a  unipole!  Then  I  tried  a 
counterpoise  along  with  the  antenna,  figur- 
ing I  might  end  up  with  a  pair  of  rabbit  ears. 
Nothing  except  a  single  unipole  would  work. 
1  had  been  working  with  GE  IN34  AS  type 
germanium  diodes,  so  decided  to  try  some 
surplus  ones  removed  from  old  IBM  com- 
puters. All  seemed  to  work  about  the  same. 
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and  I  could  not  get  the  rectified  dc  higher  on 
the  higher  frequency  bands.  Next  1  minia- 
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Monitor    can    be    set    up    simpiy  on   a  piece  ot 
perforated  board.  It's  a  Jot  easier  than  a  PC  board. 
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turized  the  breadboard  layout.  Nothing 
changed,  and  now  it  was  small  enough  to  put 
into  the  speaker  case  on  one  side,  with  the 
code  oscillator  module  on  the  other  side, 
and  the  antenna  coming  out  the  top. 

So  1  now  have  a  nice  little  miniature  CW 
monitor  on  80  and  40.  which  are  the  two 
bands  I  work  CW  on  most.  Anyone  who 
wants  to  use  this  on  20,  15,  or  10  may,  with 
a  little  more  research  and  development,  get 
it  to  work  on  tiie  higher  bands. 

Here  is  the  parts  list  with  approximate 
prices: 

2  diode   rectifiers.  GE   1N34AS  or  equivalent 

(SI  •50) 

pkg,    (100)    T-28    lerminais,    Laf.    19-8302 

(SL55) 

P9I  terminal  inserter,  Laf,  19*8306  (5,50) 

2''    >;    4"    PC    Vector,    phenolic    punched 

board -for  no.  28  terms.  ($.25) 
1   3"  speuker  and  case,  Laf.  44-5201  (S6.45) 
1   9V  battery  holder-Keystone  173  ($J5) 
1  Cordover  solid  st^ite  oscillator  module,  Model 

CPO-4,  Laf.  19-1513  ($,98) 

Workman  TV  transistor  NPN,  99-L6,  audio 

output  (SI. OO) 
Workman      TV      transistor,     power, 

WTV499-140fS1.50) 

100  pF  capacitor  (S.15) 

5  meg  V4W  resistor  (S.12) 
1   old  antenna  rod  from  TV  rabbit  ears  or  old 

auto  antenna 

1  5/16"  rubber  grommtM 
19V  transistor  battery 

2  I'AV   0    flashlight    batteries;    hookup  wire, 
solder,  etc.  as  required 

1   DPST  slide  switch  (S.35) 

.  .  .  WB2G0Y" 
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SHOP-BY-MAIL  SPECIAL  VALUES! 
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RF 

Field 

Strength 

Meter 

1400  mliz 


Comes  with  5-section  antenna  and  earphone  for 
modulation  checking.  Invaluable  for  tuning  any 
transmitter.  Magnetic  base  for  n>obile  use. 


Model  FL-30 


ONLY  $8J3S 


MINIATURE  TEST  LABORATORY 
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24  HOUR 
CALENDAR  CLOCK 
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1') 


Your  operating  desk 
will  5tand  out  with 
this  day-date  clock. 
Great  for  the  office  too.  Set  the  24-hour  model  on 
GMT  and  never  nnake  a  tinr^e  or  date  mistake  again. 
8"  y.  SVi**  brushed  aluminum  case,  self-starting,  110 
V  60  cy.  Please  specify  12  or  24  hour  clock. 
SPECIAL  Calendar  Clock  ONLY  $40,00  postpaid. 


24  HOUR 


10117 


DESK  CLOCK 


[I 


This  clock  can  be  read 
from  15  feet  in  a  dense 
fog.  Available  in  char- 
coal gray,  coral  red,  light  bfue,  white  or  brown. 
Please  specify  12  or  24  hour  clock.  They  are 
beautiful.  ONLY  $24.95  postpaid. 


DESK 

NAME  PLATE 

We  sold  a  boodle  of 
these  at  the  last  big 
hamfest.  You  can  or- 
der your  name  and  call  on  this  handsonne  desk 
plate  in  up  to  20  letters  and  spaces.  Immediate 
delivery  on  all  orders,  too.  The  plates  are  brown 
walnut  stained  and  a  real  value  at  only  $2.00  pp 


R  ME 


a. -..A 


O  FL-30 
O  CaK  Clock 
O  Desk  Clock 
O  Name  Plate 
O  SE'405 


O  SE-40a 

Mini^Lab 
O  SE-350 
O  Cassette 
Recorder 


52  Ohm  1  KW 
SWR  Meter 

Simple 

Inexpensive 

Effective 

$14.95 

Model  SE^OOS 

Send  order  to* 

REDLINE  Co 

Please  alio 
NAME 


AC  Voltmeter 

Ohmmeter 

RF  Signal  Generator 

Resistance  Substitution 

9V  DC  Suppfy 

SeJf  Powered 


DC  Voltmeter 

Milliammeter 

AF  Signal  Generator 

Capacitance  Substitution 

RF  Field  Strength 

7>^"  X  3%"  X  3%'\  1%lbs. 


Thanks  to  transistors  and  printed  circuits  you  can 
hold  this  complete  lab  in  one  hand.  Not  long  ago 
this   would    have   been    a   whole    shelf   full    of   test 

equipment.  455  khz  generator  for  aligViing  if's,  400 
hz  generator  for  audio  circuits.  Plus  a  normal  VOM 
and  RSiC  substitution.  Field  Strength  meter  for 
tuning  transnnitters.   Everything   in  one  small  box! 

Model  SE-400  Mini-Lab  ON  LY  $25.00 


This    is   by    far    the    single 

most  valuable  piece  of  test 
equipment*  Built  in  fneter 
for  measuring  gain  of  each 
stage  under  test.  Easy  to 
find  weak  or  defective 
stages.  Output  speaker 
built  in  or  to  VTVM  or 
scope.  No  line  cord  since  it 
is  self  powered. 


ONLY 


Model  SE*350  Signal  Tracer  $22.50 


CASSETTE 
TAPE  RECORDER 


REDLINE    presents    the    Valiant. 
This   neat    little   cassette   tape    re 
corder   has   excellent  fidelity   and 
an  easy  push   button  system  that 

means  everyone  in  the  family  can 
use  it  and  have  fun.  It  has  a  battery  level  meter, 
recording  level  meter,  a  jack  for  feeding  hi-fi  or 
your  receiver  (or  tv),  and  operates  from  a  switch 
on  the  mike.  Record  those  rare  DX  contacts  as  well 
as  your  regular  friends  off  the  air.  The  price  is 
ridiculously  low.  SPECIAL,  ONLY  $33.00  post 
paid. 


.  Box  431,  Jafffey  NH  03452 

w  a  little  extra  for  postage  charges. 
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Logical 
Approach 
to  Surplus 
Buying 


Jim  Kyle 


All  that's  surplus  is 

not  military  .  . ,  or  FM, 


Take  a  look  at  the  surplus  ads  in  this 
issue— and  you  may  be  a  bit  surprised  by 
what  is  turning  up  on  the  market  these  days. 

For  instance,  a  random  sampling  of  a 
recent  issue  shows  one  ad  featuring  a  "6,400 
memory  drum/'  faced  by  another  which 
offers  **brand  new  RTL  integrated  circuits.** 
Elsewhere  in  the  same  issue  we  find  "univer- 
sal logic  circuit  cards,"  and  a  potpourri  of 
"dual  4-input  nand  gate,"  "quad  24nput 
nand  gate/'  and  **J/K  flip-flop  master  slave" 
IC  chips.  That's  all  a  far  cry  from  the  de- 
coherer,  spark  gap,  and  Alexanderson  alter- 
nator-or  even  from  the  push-pull  304TL's 
or  war-weary  ART-I3's  which  used  to  be  the 
mainstay  of  the  surplus  market. 

It's  probably  an  insult  to  most  of  you  to 
assume  that  you  don't  know  that  all  these 
strange  new  items  in  surplus  come  not  from 
military  communications  channels^  but  from 


the  computer  industry—  and  so  It  won't  be 
assumed. 

But  the  question  just  may  remain  open, 
as  to  what  earthly  (or  spacely,  either,  for 
that  matter)  use  such  gadgets  could  be  in 
hara  radio.  And  the  purpose  of  this  parcel  of 
prose  is  to  attempt  to  provide  a  route  to- 
ward finding  some  answers  to  that  question. 

Now  that  we  have  assumed  that  every- 
body knows  these  strange  things  come  from 
the  computer  industry,  we'U  be  a  bit  more 
specific  and  point  out  that  it's  the  digital 
computer  industry  which  provides  most  of 
the  goodies.  Analog  computers  are  still  with 
us,  and  will  be  for  a  long  long  time  because 
for  some  purposes,  they're  better  mach- 
ines—but the  big  money,  and  the  big  market, 
is  for  digital  computers,  and  Detroit  has 
nothing  on  the  computer  sciences.  After  all, 
if  you  buy  a  new  car  you  can  expect  it  to 
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run  for  at  least  three  years,  and  maybe  even 
until  it's  paid  for-but  the  average  hfe  of  a 
large-scale  computer  system  is  more  like  two 
and  a  half  years.  By  that  time,  the  state  of 
the  art  has  advanced  so  far  that  your 
''brand-new'"  machine  is  obsolete. 

This  rapid  obsolescence  cycle  is  what's 
putting  so  much  computer  surplus  onto  the 
market  now.  While  most  hams  are  still  a  bit 
puzzled  by  the  whole  idea  of  integrated  cir- 
cuits (sort  of  like  we  were  by  transistors  way 
back  in  1959  and  1960),  the  computer 
people  have  moved  through  two  whole 
"families"  of  IC  designs  and  are  now  well 
into  the  third  generation.  The  obsolete  stuff 
has  to  go  somewhere,  and  that's  where  the 
'"surplus"  comes  from. 

'Tine,"  you  may  be  saying,  "but  I  don't 
want  to  build  a  computer.  What  good  is  this 
stuff  to  me?" 

Patience.  It  may  turn  out  to  be  a  gold 
mine  for  you.  And  it  may  not.  Only  you  can 
decide  that,  but  in  the  pages  which  follow 
we're  going  to  try  to  give  you  enough  infor- 
mation to  let  you  make  the  decision,  and  to 
let  you  use  these  things  fox  purposes  their 
original  designers  never  had  in  mind. 

Logic  Elements 

Right  here  at  the  outset  it  would  prob- 
ably be  a  good  idea  to  define  some  of  the 
words  and  phrases  used  in  the  computer  in- 
dustry for  these  circuits,  because  the  ads 
cited  earlier  reveal  some  lack  of  understand- 
ing—and when  the  sellers  are  mixed  up^  then 
the  buyer  who  knows  what  the  words  mean 
has  a  chance  to  get  even  better  bargains  than 
nsual. 

Computer  designers  tend  to  think  in 
terms  of  logic  element^',  which  can  best  be 
thought  of  as  little  black  boxes  which  do 
one  and  only  one  job.  The  most  common 
types  of  logic  elements  are  Hip-flops,  gates, 
and  a  third  type  variously  called  a  buffer,  a 
driver,  an  amplifier,  or  sometimes  an  inver- 
ter. 

Flip-flops  are  logic  elements  which  have  at 
least  one  and  sometimes  as  many  as  four 
input  terminals,  and  usually  two  output 
terminals.  The  signals  at  the  input  terminals 
determine  the  ''*state"  of  the  flip-flop,  but 
once  the  state  has  been  either  "set"  or 
"cleared/*  the  input  signals  can  be  removed 
and   the   output  terminals   will   continue  to 


indicate  the  state  without  change.  The  major 
purpose  of  a  tlip-tlop  is  to  ^'remember"  a 
transient  signal  level  or  condition;  several 
flip-flops,  of  some  special  subtypes,  are 
often  connected  in  cascade  one  after  the 
other  to  serve  as  a  counting  circuiL 

Gates  are  logic  elements  which  have  two 
or  more  input  terminals,  and  usually  a  single 
output  terminaL  The  presence  or  absence  of 
signals  at  the  input  terminals,  and  especially 
the  combinations  of  signal  levels  simul- 
taneously present  at  all  input  terminals, 
determine  the  signal  at  the  output  terminal 
Gates  have  no  memory  capability;  when  the 
input  signals  change,  the  output  signals 
change  also. 

The  third  class  consists  of  logic  elements 
which  normally  have  only  one  input  termi- 
nal and  one  output  terminaL  The  names 
buffer,  driver,  and  amplifier  mean  the  same 
in  the  computer  world  as  they  do  in  ham 
radio.  This  logic  element  provides  isolation 
between  more  active  stages  in  a  design,  and 
also  helps  provide  driving  power  (because 
digital-circuit  input  terminals  represent  fairly 
heavy  loads  upon  their  driving  circuits).  The 
inverter  is  a  special  subclass  of  this  type  of 
circuit,  which  produces  an  output  signal  of 
opposite  value  to  its  input  signal. 

Well  go  into  these  types  of  logic  elements 
in  more  detail  a  little  later,  but  before  we  do 
there  are  several  other  terms  which  are  not 
exactly  everyday  phrases  in  amateur 
radio  —which  are,  still,  important  in  under- 
standing how  these  circuits  work. 

Digital  circuits  are^  almost  without  ex- 
ception, designed  to  operate  with  ''binary'* 
signals,  A  binary  signal  is  one  which  can  take 
on  only  one  of  two  possible  values.  For 
instance^  it  may  be  a  +2V  level,  or  a  0V 
level,  with  respect  to  ground.  In  practice,  the 
actual  circuit  will  be  built  to  interpret  any 
voltage  above  some  specific  valiie  as  being 
the  higher  of  the  two  levels,  and  any  below 
that  value  as  being  the  lower.  This  voltage 
level,  which  separates  the  high  from  the  low 
binary  signal  value  is  known  as  the  threshold 
of  the  circuit,  and  the  exact  voltage  values 
which  are  the  two  values  of  the  binary  signal 
are  known  as  the  logic  levels.  Often^  one  of 
the  logic  levels  is  zero  volts,  and  then  only 
the  other  logic  level  is  specified. 

We    mentioned  a  bit   earlier  that  digital 
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circuit  input  terminals  represent  quite  a  load 
to  their  driving  circuits.  When  we  get  to  the 
actual  schematics,  you'll  see  why.  Because  of 
Ihis,  digital  circuits  are  rated  for  fan-in  and 
fan -out.  The  units  used  for  rating  fan-in  and 
fail-out  are  usually  arbitrary.  One  type  of 
gate,  for  instance ^  might  represent  a  2 -unit 
load  and  be  rated  for  a  fan-in  of  7  and  a 
fan-out  of  12. 

This  would  mean  that  such  a  gate  could 
accept  at  any  one  of  its  inputs,  then, 
connections  to  three  identical  gates,  and 
could  drive  from  its  own  output  terminal  six 
other  gates. 

If  more  than  6  gates  need  to  be  driven  to 
make  the  circuit  do  what  the  designer 
intended,  he  would  have  to  add  a  buffer  as 
one  of  the  loads  on  this  gate.  The  buffer 
might  represent  a  3-unit  load,  and  that 
would  leave  only  9  units  of  fan-out  available 
so  that  only  4  other  gates  and  the  buffer 
could  be  connected. 

The  fan-in  and  fan-out  ratings  are  mean- 
ingless unless  you  know  the  number  of  units 
of  load  represented  by  each  logic  element 
you  want  to  include  in  a  circuit,  but  they 
still  give  you  an  idea  of  the  relative  power 
output  of  different  elements  in  the  same 
family.  The  higher  the  fan-out  rating,  the 
more  power  is  available  at  the  output  termi- 
nal. 
The  Logic  of  Switches 

Before  we  can  make  much  practical  use 
of  the  digital  circuits  available  in  surplus,  we 
need  to  know  how  the  circuits  work.  And  to 
do  that  J  we  must  know  a  bit  about  elec- 
tronic logic  circuits.  Fortunately,  it's  not 
very  complicated.  What  makes  a  computer 
circuit  so  complex  is  not  the  individual 
circuits—  each  circuit  is  about  as  com- 
plicated as  a  diode  detector,  and  far  less 
difficult  to  understand  than  an  audio  ampli- 
fier —  but  the  vast  numbers  of  them  in- 
volved, and  the  hundreds  of  feet  of  inter- 
connecting wiring  hooking  them  all  together. 

You  can't  get  much  less  complicated  than 
a  simple  switch  —  but  that's  just  what  the 
basic  digital  logic  circuit  amounts  to*  If  the 
switch  arm  is  in  one  position,  current  flows 
one  way;  if  the  switch  arm  is  in  the  other 
position,  the  current  flows  to  the  other 
terminal.  The  "live''  pole  indicates  the  posi- 
tion of  the  switch  —but  we  usually  tliink  of 


it  in  a  different  way,  and  believe  that  the 
position  of  the  switch  tells  us  which  way  the 
current's  flowing. 

This  is  fine  if  it's  us  who  has  to  do  the 
remembering,  but  in  a  computer  it's  the 
circuit  which  must  remember  something. 
And  it  may  be  overstating  things  to  point 
out  that  the  "up"  or  "down"  position  of  the 
switch  handle  does  remember  for  us  what  we 
did  there  last.  This  small  fact  is  never  fully 
appreciated  until  you  work  with  equipment 
which  uses  "alternate  action"  switches 
which  you  push  once  to  turn  on,  again  to 
turn  off  J  and  after  they're  pushed  you  can't 
tell  by  looking  whether  they  are  on  or  off. 
Let's  take  that  SPOT  switch  and  connect 
a  couple  of  them  to  form  a  logic  gate.  Figure 
1  shows  the  circuit.  Electricians  among  the 
readers  may  recognize  this  as  the  "three-way 
switch"  circuit  for  turning  a  light  either  on 
or  off  from  either  of  two  locations,  but  it's  a 
logic  gate  circuit  as  well,  because  the  output 
signal  (the  fact  that  the  hght  is  one,  or  off) 
depends  upon  both  input  signals  (the  posi- 
tions of  each  switch  individually).  If  switch 
A  is  up  and  switch  B  is  down,  or  vice  versa, 
the  lamp  is  off.  If  both  switches  are  up^  or 
both  down^  the  lamp  is  on. 

In  logic,  a  truth  table  is  often  used  to 
describe  the  actions  of  any  logic  element. 
Figure  2  is  a  truth  table  describing  the 
curcuit  of  Fig,  1,  The  irnportant  thing  to 
note  here  is  that  every  possible  one  of  the 
switch  positions  is  included  in  the  table,  and 
the  output  condition  for  each  of  these 
possible  input  conditions  is  also  included. 

The  truth  table  in  Fig.  2  uses  words  to 
describe  the  input  and  output  conditions. 
Truth  tables  used  to  describe  the  functions 
of  various  logic  circuits  usually  use  either  the 
initials  T  and  F,  for  true  and  false,  or,  more 
often,  the  numerals  1  and  0,  to  describe  the 
two  states  of  the  signal  level. 

Remember  that  these  circuits  operate 
only  with  binary  signals.  If  we  name  one 
logic  level  1  and  the  other  logic  level  0  ,we  can 
then  relate  the  actual  voltages  at  the  input 
and  output  terminals  of  any  circuit  to  the  1 
and  0  entries  in  the  truth  table  for  that 
circuit,  and  the  truth  table  will  tell  us  what 
output  the  circuit  will  produce  for  any 
possible  combination  of  input  signals. 

To  illustrate  the  point,  Fig,  3  is  a  redrawn 
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S2 


POWER 


LAMP 


Fig,  I.  This  simple  circuit,  known  to  electricians  as 
a  three-way  switch^  for  controlling  a  light  from  two 
separate  locations,  is  also  a  rather  exotic  digital 
logic  circuit.  No  gate  used  in  digital  logic  is  any 
more  complex  than  this  circuit,  though  it  may  have 
more  control  points. 


Switch  Positions 
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Lamp 

SI 

S2 

down 

down 

on 

down 

up 

off 
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down 

off 

up 
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up 
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Fig.  2,  Truth  table  describes  ail  possible  conditions 
of  a  three-way  switch  circuit.  Left  two  columns 
show  switch  positions  and  right  column  shows 
lamp  condition  which  results  from  each  combi- 
nation of  switch  positions.  Systematic  tabulation 
of  switch  positions  insures  that  ail  possible  combi- 
nations are  included;  positions  for  S2  alternate 
from  down  to  up  to  down  to  up,  changing  at  each 
linSf  while  positions  for  SI  change  only  when  a 
position  of  S2  is  repeated.  If  the  circuit  had  three 
switches,  8  lines  would  be  necessary  to  describe  ail 


version  of  Fig.  1  with  the  switch  positions 
labeled  as  1  and  0,  and  also  includes  the 
truth  table  in  1  and  0  terms.  In  this  table,  an 
output  of  1  means  the  hght  is  on,  and  a  0 out- 
pat  means  the  light  is  off. 

If  we  think  only  of  two-input  gates,  we 
could  design  circuits  to  fulfill  any  of  16 
truth  tables.  Figure  4  shows  all  16  of  these 
possible  truth  tables  for  two4nput  gate  logic 
circuits.  In  practice,  only  a  few  of  these  16 
are  used  to  any  degree.  The  most  common 
gate  circuits  found  in  surplus  are  those 
known  as  nand  and  nor  gates.  Figure  5 
shows  the  truth  table  of  both  the  nand  and 
the  nor.  The  three-way  switch  cifcuit  of 
Figs,  1  through  3  is  known  in  logic  as  an 
exclusive  or  circuit;  you're  not  likely  to  find 
one  of  these  in  surplus,  because  when  a  logic 
designer  needs  an  exclusive  or  gate  he 
usually  builds  it  up  from  several  nand  or  nor 
circuits. 

Back   in   the   earlier   days  of  computers 
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Fig.  3.  Redrawn  schematic  and  revised  truth  table 
show  operation  of  three-way  switches  entirely  in 
terms  of  digital  logic  and  binaiy  signals.  Substi- 
tution of  1  and  0  for  on  and  off  or  up  and  down 
standardizes  the  description  of  circuit  action. 
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Fig.  4.  All  16  possible  truth  tables  for  2— input 
gates  are  shown  here.  Tables  3^  5,  12,  and  14  have 
no  names^  while  ALL  0  and  ALL  1  have  no 
practical  uses.  The  rest  ai^e  all  used  in  logic 
ch^cuitry,  hut  only  sonie  of  them  are  available  as 
actual  gates;  those  which  are  not  available  as  gates 
must  be  synthesized  by  combining  actual  gates  to 
produce  the  desired  truth  table. 

(that  is,  in  the  dim  dark  ages  of  some  three 
to  five  years  ago),  the  most  common  logic 
circuits  were  the  and  and  the  or  arrange- 
ments. Figure  6  shows  an  arrangement  of 
switches  wliich  produces  the  and  function, 
together  with  its  truth  table,  while  Fig.  7 
shows  switches  to  create  an  or  gate. 

The  names  are  almost  obvious  from  the 
circuits.  In  tlie  and,  both  (or  all,  if  there  are 
more  than  two)  inputs  must  be  at  the  1  logic 
level  in  order  to  produce  a  1  output.  If  any 
input  is  at  (^  level,  the  output  is  0,  In  the  or, 
either  input  1  or  input  2,  or  input  3, 
or  ,  .  ,  being   at    the    1    level   is    enough   to 
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Fig.  5.  Truth  tables  for  u'dud  (left)  and  nor  gates 
show  striking  similarities.  These  two  types  of  gates 
are  the  kinds  most  often  found  in  surplus  digital 
ICs,  If  all  0  entries  in  truth  table  for  the  nand  are 
replaced  by  1  and  all  I's  by  0,  the  result  will  be  the 
truth  table  for  the  nor.  Because  of  this  similarity ^ 
sometimes  an  identical  pair  of  circuits  carries 
different  names— and  sometimes  the  same  circuit  is 
used  to  perform  both  nand  and  nor  functions^  by 
reversing  polarity  of  all  signals  at  both  the  input 
and  output  for  one  use,  and  leaving  polarity 
unchanged  for  the  other. 
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Fig.  6.  Schematic  and  truth  table  for  toggle-switch 
version  of  and  gate.  Both  switches  must  be  in  1 
position  for  power  to  appear  at  output  terminal 
and  produce  output  of  1;  either  switch  being  at  0 
holds  output  at  0  also. 
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Fig,  7.  Schematic  and  truth  table  for  switch  version 
of  or  gate.  Since  switches  are  in  parallel ^  either 
switch  being  in  1  position  produces  a  1  output,  and 
a  0  output  occurs  only  when  both  switches  are 
open. 

produce  a  1  output,  and  a  0  output  results 
only  if  all  the  inputs  are  at  ^ . 

Figure  8  shows  both  the  and  and  the  or 
circuits  redrawn  to  substitute  transistors  for 
the  switches.  Notice  that  the  transistor  is 
virtually  an  exact  substitute  for  the 
switch— but  a  transistor  can  switch  from  on 
to  off  in  a  microsecond  or  less,  while  actual 
switches  take  considerably  longer. 

Let's  move  back  to  actual  switches  one 
more  time,  though,  to  examine  the  nor 
circuit.  This  name  is  a  contraction  of  not  or, 
because,  as  you  can  see  by  comparing  truth 
tables,   the  only  difference  between  an  or 
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and  a  nor  is  that  the  output  of  a  nor  is  I 
under    the    input    conditions    which   would 
roake  an  or's  output  <|,  and  vice  versa. 
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Fig,  8.  Substituting  transistors  for  the  switches  in 
Figs,  6  and  7  produces  these  circuits,  which  are 
workable  transistot'logic  versions  of  the  and  and  or 
gates.  These  exact  circuits  are  seldom  used  in 
practice  because  the  input  logic  levels  must  swing 
over  a  greater  range  than  the  output  levels.  Before 
IC  usage  became  conunon,  most  logic  circuits  used 
diode  gating;  with  the  advent  of  ICs,  the  nor  and 
nand  circuits  became  the  preferred  versions. 

The  circuit  of  Fig-  9,  which  is  simple 
enougli,  produces  a  nor  gate.  If  either  switch 
is  closed  (the  1  position),  the  output  signal  is 
shorted  to  ground  to  become  0  level.  If  both 
switches  are  open  (the  0  positions),  the 
output  rises  to  the  level  of  the  supply 
voltage  and  becomes  a  logic  level  of  1, 

Just  by  switching  the  names  of  the  logic 
levels  and  switch  positions,  so  that  closed 
switches  mean  logic  level  0  and  ground 
voltage  is  an  output  level  I,  we  can  change 
this  same  circuit  to  a  nand.  If  you  disbelieve 
this  apparent  contradiction,  check  it  out 
against  the  truth  table.  Sketch  the  circuit 
four  times,  setting  the  switches  to  each  of 
their  four  possible  combinations,  and  check 
the  output  voltage  by  name.  It  wDl  follow 
the  nand  truth  table  when  closed  switches 
indicate  9   aJid  ground  output   indicates  1, 


0 


; 
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0 


-OOUT 


Fig.  9,  Two  switches  and  a  resistor  suffice  to  form 
a  nor  circuity  which  as  you  can  see  by  comparison 
with  Fig,  7  is  simply  an  ''upside  down  or,  '*  Turning 
the  circuit  upside  down  inverts  the  output,  making 
it  "not  or,"  which  was  contracted  by  busy  engi- 
neers to  nor.  With  switches  this  circuit  offers  no 
advantages  over  the  plain  or,  but  when  transistors 
are  substituted,  a  major  advantage  appears  (Fig, 
1 0). 


IN  o— wy 


COUT 


2 

Fig.  JO.  Schematic  of  transistorized  nor  g^te 
obtained  by  replacing  switches  of  Fig,  9  with  type 
2N706  transistors,  and  adding  series  resistors  to 
limit  base  current.  This  is  the  circuit  used  for  each 
gate  element  in  Faircbild  Micrologic  type  914  ICs, 
and  any  RTL  nor  gate  will  have  similar  schematic. 
Each  input  requires  its  own  transistor,  with  all 
coilectors  connected  together.  When  any  transistor 
is  on,  output  is  at  ground  level;  output  is  at  supply 
level  only  when  all  transistors  are  off. 

and  will  follow  the  nor  truth  table  if  the 
closed  switches  indicate  1  and  ground  out- 
put is  0 . 

in  actual  digital  logic  circuits^  the  usual 
difference  is  that  one  circuit  uses  NPN 
transistors  and  positive  supply  voltages, 
while  the  other  uses  PNPs  and  negative 
supplies.  Sometimes,  designers  actually  do 
use  the  trick  of  changing  logic  levels  in 
mid-circuit,  so  that  physically  identical  cir- 
cuits may  be  nands  here  and  nors  there,  with 
no  way  to  teU  the  difference- 
But  weVe  a  bit  ahead  of  ourselves,  be- 
cause we  haven't  converted  the  switch- 
operated  circuit  of  Fig.  9  into  its  transistor 
equivalent  yet.  Figure  10  does  so  —and  takes 
us  one  step  further- 
In  Fig,  10,  a  positive  or  1  voltage  applied 
to  either  base  resistor  will  turn  that  transis- 
tor on,  which  is  the  same  as  closing  the 
switch.  The  output  will  drop  to  0.  You  can 
build  the  circuit  of  Fig,  10  using  2N706 
transistors,  or  you  can  buy  it  in  surplus  as  a 
FaircMld  Micrologic  type  914  integrated 
circuit.  If  you  buy  a  914,  you'll  actually  get 
a  pair  of  these  circuits,  completely  indepen- 
dent of  each  other  except  for  the  power  and 
ground  connections.  The  915  is  the  same 
except  that  it  has  three  transistors  per  logic 
element  instead  of  two,  which  makes  it  a 
dual  3-input  gate  (the  914  is  a  dual  2-input). 
Some  similar  ckcuits  known  as  quad 
2-input  gates  simply  have  four  independent 
2-input  circuits  similar  to  Fig.  10  inside. 

You  may  run  into  circuits  called  *'quad 
3-input  gate  extenders"  or  words  similar  to 
this.  The  key  word  in  this  is  extender. 
Beware  of  them  for  most  purposes,  because 
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they  do  not  include  the  load  resistor  or 
power  supply  connection.  Their  purpose  is 
to  be  connected  across  the  output  of  some 
other  gate  to  provide  additional  inputs.  The 
gate  extender  does  come  in  handy  at  times, 
though  J  should  you  want  to  use  some  value 
of  collector  resistor  other  than  fhe  640S2 
which  is  tyfiical  of  a  9  14  or  903. 

Flip-flops 

In  the  sometimes  illogical  world  of  logic 
circuits,  a  flip-flop  isn't  always.  You  may 
meet  R-S  flip-flops,  J-K  flip-flops,  type  D 
fUp-flops,  and  delay  ftip-flops.  You  might 
even  meet  a  British  import  here  and  there 
which  isn't  a  flip-flop  at  all  but  bears  the 
name  of  one. 

The  circuit  most  people  think  of  when 
they  hear  the  name  flip-tlop  (if  they  think  of 
a  circuit  at  alt)  is  the  counting  flip-flop 
which  flips  to  one  of  its  two  states  when  a 
pulse  arrives',  and  flops  back  to  the  opposite 
state  when  another  pulse  comes  in.  This  one 
is  more  accurately  called  a  trigger,  or  type  T 
flip-flop  —but  you  won't  find  it  in  surplus. 

In  computers^  another  kind  of  flip-flop^ 
known  as  the  R— S  flip-flop,  is  often  found. 
This  one  has  two  input  terminals,  and  two 
uutpul  terminals.  A  1  applied  to  the  S  input 
causes  a  1  to  appear  at  the  output  terminal 
labeled  I,  and  a  0  level  to  appear  at  the  9 
output  terminal  Both  output  signals  remain 
even  if  the  input  1  is  removed. 

Applying  a  1  input  to  the  R  Inpul 
terminal  reverses  the  state  of  the  flip-flop. 
The  level  at  the  1  output  becomes  0,  and  the 
level  at  the  0  output  becomes  K 

The  R  and  the  S  at  the  inputs  stand  for 
reser  and  set.  Some  designers  use  S  and  C 
instead  of  S  and  R,  to  mean  sei  and  clear 
and  thus  avoid  confusion  between  the  act  of 
resetting  or  clearing,  and  the  act  of  re-setting 
or  setting  again. 

An  R— S  flip-flop  cannot  count  as  does 
the  type  T;  it  merely  remembers  what  the 
most  recent  signals  applied  to  its  inputs 
were.  You  won't  find  many  R-S  flip-flops 
in  surplus  either,  hut  if  you  want  one  you 
can  build  it  easily  by  connecting  the  two 
halves  of  a  type  914  dual  nor  gate  as  shown 
in  Fig.  II,  A  1  applied  to  terminal  S  causes 
the  output  of  that  half  of  the  9 1 4  to  drop  to 
<|,  and  this  makes  both  the  inputs  to  the 
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X 

L 
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Fig.  1  L  By  cross-coupling  two  halves  of  a  type  914 
IC,  a  type  R—S  flip-flop  can  be  constructed.  Two 
inputs  for  each  gate  are  at  left  side  of  box 
representing  gate  element,  and  output  is  at  right. 
Application  of  1  level  to  eitiier  the  S  or  R  input 
makes  corresponding  gate  output  a  0,  and  if  other 
input  is  also  9,  then  the  opposite  gate's  output 
must  be  1-  This  1  feeds  back  to  original  gate  to 
maintain  a  1  input,  and  holds  output  conditions 
constant  until  flip-flop  is  switched  to  opposite 
state  by  appiying  a  1  to  the  other  input  terminal 

other  half  0,  With  both  inputs  at  0,  this 
other  half  produces  a  1  output  at  tlic  1 
terminal.  The  1  output  is  cross-coupled  back 
to  the  other  input  of  the  first  half,  to  hold 
conditions  in  case  the  I  at  terminal  S  is 
removed.  The  reset  or  dear  condition  works 
the  same  way,  but  the  roles  of  the  two 
halves  are  reversed. 

The  reason  that  you  won't  find  either 
type  T  or  R—S  flip-flops  in  surplus  is 
because  a  single  integrated  circuit  was  de- 
veloped which  can  serve  either  purpose,  as 
well  as  several  additional  ones.  It  is  known  as 
the  J— K  flip-flop.  The  name  comes  from 
IBM  names  for  some  of  the  signal  wiring  in 
its  computers- 
Like  the  R—S  flip-flop,  the  J-K  has  two 
input  terminals  and  two  output  terminals. 
However,  in  addition  to  these  two  pairs  of 
terminals,  the  J-K  always  has  a  fifth  termi- 
nal known  as  the  trigger  terminal,  and  often 
has  either  one  or  two  additional  terminals 
known  as  iincoffdilional  set  and  uncandi- 
tional  clear.  The  block  diagram  symbol  for  a 
complete  J— K  flip-flop,  as  set  forth  by 
military  standards,  appears  as  Fig.  12,  and  in 
this  article  we'll  use  the  labels  shown  in  Fig. 
12.  These  labels  are  not  actually  as  stan- 
dardized as  all  that,  though,  and  you  may 
find  authors  using  other  words  to  refer  to 
the  same  terminals. 

In  particular,  any  IBM  literature  you  may 
happen  to  come  across  will  refer  to  the  .S 
terminal  as  the  J  terminal,  the  T  terminal  as 
the  Q  terminal,  and  the  C  input  as  the  K 
terminal  IBM  uses  the  symbol  Q  for  clock- 
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Fig,  12.  Mililary  standard  symbol  for  J—K  flip- 
flop,  as  set  forth  in  MIL^TD-306B.  Meanings  of 
letters  are  explained  in  text. 


pulse  signals,  while  J  and  K  are  names  for 
logic  level  lines  to  the  giant  of  the  industry. 

But  the  military  has  standardized  on 
other  names:  S  for  set^T  for  trigger^  C  is  for 
clear,  US  for  unconditional  xel\  UC  for 
unconditional  clear,  and  1  and  0  are  the 
outputs. 

The  J-K  flip-flop  is  a  bit  difficult  to 
describe  by  a  truth  table,  since  what  happens 
at  its  outputs  depends  on  the  levels  present 
at  the  S  and  C  inputs  at  the  instant  of  a 
pulse  transition  at  the  T  input.  Well  describe 
action  of  the  Fairchild  Micrologic  923  series, 
which  is  typical  of  J—K  flip-flop  action. 

The  923  has  six  terminals;  S,  C,  1,  (I*  T, 
and  US.  The  UC  terminal  is  omitted.  If  a 
positive  logic  level  is  applied  to  the  US 
terminal,  the  1  output  terminal  will  go  to 
ground  level  and  the  0  output  terminal  will 
rise  to  nearly  the  dc  supply  voltage  (which 
should  not  exceed  5V).  This  action  occurs 
regardless  of  the  conditions  at  the  S,  C,  and 
T  terminals,  and  is  why  the  U  in  US  stands 
for  u/rconditionaL  This  terminal  is  used  for 
setting  the  flip-flop  to  a  known  condition 
when  equipment  is  turned  on,  or  whenever 
you  want  to  clear  it. 

For  the  S,  C,  and  T  terminals  to  have  any 
effect,  the  US  terminal  must  be  at  ground 
level,  ^V. 

Under  this  condition,  the  levels  at  the 
output  terminals  will  depend  upon  the  levels 
present  at  the  S  and  C  terminals  at  the 
instant  the  voltage  at  T  drops  from  positive 
to  ground,  and  also  (in  some  cases)  upon  the 
previous  condition  of  the  flip-flop. 

If  both  the  S  and  the  C  terminals  are  at 
high  voltage,  the  negative-going  transition  at 
T  will  have  no  effect;  the  state  of  the 
flip-flop  will  remain  unchanged. 
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If  S  is  at  high  voltage  while  C  is  at  ground 
when  the  voltage  at  T  drops  from  high  to 
low,  then  Ihe  ^  output  terminal  will  go  to 
ground  and  the  I  output  will  climb  to  the 
positive  leveL  That  is,  the  1  output  will 
mirror  the  level  at  the  S  input,  and  the  i^ 
output  will  follow  the  C  input. 

If  S  is  at  ground  and  C  is  high  at  the 
transition,  the  reverse  occurs;  9  goes  high 
while  1  goes  to  ground. 

If  both  S  and  C  are  at  ground  when  the 
transition  occurs,  the  flip-flop  will  reverse  its 
state.  If  1  was  high  before  the  transition,  it 
will  be  low  afterward  and  0  will  be  high.  If  1 
was  low  before,  it  will  be  high  afterward 
while  Ql  will  be  low.  This  is  the  counting 
action  of  the  type  T  flip-flop;  all  that's 
necessary,  then,  to  turn  a  J-K  into  a 
counting  or  type  T  unit,  is  to  strap  both  the 
S  and  the  C  inputs  to  ground* 

We  aren't  showing  you  a  schematic  of  this 
unit,  because  it's  almost  unbelievable.  The 
type  923  comes  in  a  TO-5  can  or  epoxy 
blob,  the  same  size  as  most  entertainment 
transistors;  the  circuit  contains  15  transistors 
and  a  rather  large  number  of  resistors  as 
well.  In  addition,  the  way  in  which  the 
transistors  are  used  to  obtain  desired  circuit 
action  leads  directly  to  mass  confusion  upon 
quick  study  of  the  schematic.  Some  of  the 
connections  appear  impossible;  the  designers 
made  use  of,  among  other  things,  differences 
in  switching  speed  between  two  almost 
identical  transistors  side  by  side  on  the 
microscopic  chip,  to  obtain  the  action  of  a 
capacitor! 
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Fig,  13.  Hookups  for  using  J—iC  flip-flop  as  (A) 
type  R—S  flip-flop,  (B)  type  T  (trigger,  or  count- 
ing) flip-flop,  and  (C)  delay  flip-flop.  Hookup  A 
acts  just  like  circuit  shown  in  Fig.  11;  outputs 
retain  conditions  set  in  by  signals  on  set  or  reset 
lines.  Circuit  B  reverses  output  conditions  with 
each  pulse  applied  to  trigger  input.  Circuit  C  is 
slightly  more  complex.  Conditions  at  set  and  clear 
inputs  when  clock  puJse  occurs  are  reproduced  at 
outputs,  until  next  clock  pulse  occurs. 


Figure  13  shows  the  connections  for 
using  a  J— K  tlip-flop  as  (a)  an  R— S  flip-flop, 
(b)  a  trigger  or  counting  unit,  and  (c)  a  delay 
flip-flop.  The  delay  unit  repeats  at  its  output 
the  conditions  which  existed  at  its  inputs 
one  trigger  pulse  time  ago;  it  sometimes  has 
a  use  in  construction  of  electronic  keys,  and 
is  the  basis  of  such  computer  subassemblies 
as  ring  counters  and  shift  registers,  the 
situation   is  similar   to    that   at    the   cutoff 

What  Have  You  Got? 

Assuming   that   by   now  you've  become 

sold  on  the  whole  idea  and  sent  off  for  a 
package  of  ICs,  you  probably  are  in  some- 
what of  a  quandary  attempting  to  find  out 
just  what  you  have  on  hand.  Many  of  the 
surplus  IC  units  have  no  identification  mark- 
ings which  make  any  sense. 

This  comes  about  because  most  of  the 
units  available  (other  than  those  purchased 
directly  from  factory  distributors)  come 
from  industrial  surplus,  and  any  identifi- 
cation marks  on  them  are  probably  the  part 
numbers  assigned  by  the  manufacturer  who 
intended  to  use  them,  rather  than  being  the 
type  numbers  put  on  by  the  semiconductor 
plant  which  made  them  in  the  first  place. 

Most  ICs  come  in  one  of  two  distinct 
package  styles.  One  is  the  multilead  TO-5 
can  or  epoxy  configuration;  the  Fairchild 
914  and  923  axe  good  examples  of  these. 
The  other  is  the  DIP  (for  dual  in-line 
package)  which  may  have  a  varying  number 
of  connections.  This  is  a  sm^ll  flatpack  with 
the  connections  coming  out  on  the  two  long 
sides.  Many  of  them  have  14  connections 
(including  power  and  ground),  with  7 
coming  out  on  each  side. 

If  youVe  extremely  lucky,  the  surplus 
house  you  bought  your  units  from  will  have 
furnished  you  with  a  base  diagram  so  you 
know  which  pin  is  which.  Otherwise,  there's 
some  tedious  detective  work  in  store.  It's 
not  impossible,  though. 

It  helps,  in  case  you're  having  to  figure  it 
all  out  with  no  help  from  the  dealer,  to 
know  whether  the  unit  in  hand  is  a  flip-flop, 
a  buffer,  or  a  gate.  It's  also  nice  to  know 
how  many  independent  units  are  in  the  same 
package,  because  then  you  can  get  some  idea 
of  how  many  pins  to  test.  But  you  can  do 
without  these  aids. 

The   first  thing  necessary  is  to  connect 
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power  to  the  unit.  Low  voltage,  with  a 
current-limiting  resistor  of  at  least  lOOOn 
per  volt  of  supply  voltage  is  safest.  A  couple 
of  D  cells  are  ideal,  with  a  2.2  kfi  series 
resistor.  This  will  give  you  3V  at  just  under  1 
mA  -  enough  to  check  out  most  circuits  and 
not  enough  to  harm  very  many.  If  you  know 
which  pins  are  power  and  ground,  just 
connect  them.  If  not,  pick  any  pin  at 
random  as  the  ground  and  try  each  of  the 
others,  in  turn^  as  the  hot  side.  If  you  can't 
get  any  readings  in  subsequent  tests  which 
make  sense,  move  to  another  pin  with  the 
hot  side  of  the  power  source;  after  going  all 
the  way  around,  move  to  another  pin  and 
try  again. 

Sometimes  it's  handy  to  have  a  milliam- 
meter  in  series  with  the  power  source.  If  you 
get  nearly  a  1  mA  of  current  flowing,  the 
circuit  must  be  full  on  in  the  IC,  and  you 
probably  have  your  power  source  connected 
to  a  pair  of  input  terminals,  or  to  an  output 
terminal  with  reversed  polarity. 

With  a  14-pin  DIP  unit,  you  might  have 
to  run  through  the  whole  series  of  identifica- 
tion tests  196  times  to  come  out  with  an 
identification  —but  the  odds  favor  getting 
one  sooner.  From  this,  you  can  see  just  how 
much  it  does  help  to  know  where  the  power 
goes  in  the  first  place - 

With  power  connected,  measure  the  volt- 
age from  each  of  the  other  leads  to  ground. 
Some  of  the  leads  will  undoubtedly  measure 
nearly  full  supply  voltage,  and  others  will 
measure  at  ground.  Leave  the  meter  on  one 
of  those  showing  high,  and  short  each  of 
those  showing  ground,  in  turn,  to  the  supply 
(at  the  IC  side  of  the  current-limiting  resis- 
tor; it  won't  hurt  to  use  another  2.2  kI2 
resistor  in  series,  if  you're  the  cautious 
type).  If  any  of  these  causes  output  voltage 
to  drop  to  ground,  make  a  note  of  the  pins 
involved. 

After  all  the  no -voltage  pins  have  been 
tried,  try  shorting  the  other  high -voltage  pins 
to  ground,  one  at  a  time.  If  one  of  them 
brings  the  meter  to  zero,  make  a  note  of  it- 

When  all  of  the  pins  which  originally 
showed  voltage  have  been  checked  out^ 
move  the  meter  to  one  of  the  pins  which 
showed  zero  volts  originally,  and  try  the 
same  thing  again  with  all  the  other  pins, 
noting  any  which  cause  voltage  to  appear. 


RADIO  TEiETYFE  EQUIPMENT 

Teletype  Models  35,  33,  32,  29,  28  ASR,  28  KSR,  28 
LPR,  28  I.ARP,  28  LXD.  28  LBXDl,  14,  15,  19,  Page 
Printors,  Perforators,  Reperforators,  Trans-Dist. 
polar  relavs,  tape  winders,  cabinets.  Collins  Re- 
ceiyera,  51J-3,  51J-4,  R-388,  R-390A.  SP600JX, 
Frequency  Shift  Converters,  D.C.  Power  Supplies. 

ALLTROmCS-HOW  iRD  CO. 
Box  19.  Boston,  Mass.  02101  Tel :  617-742-0048 


"Nems-CIarke,  CEI.  DEI  and  other  special 
purpose  receivers  wanted.  Send  accurate 
description  of  what  you  have  to  Tucker 
Electronics,  PO  Box  1050,  Garland, 
Texas  75040." 


THINK!  IMG  TO  WE 


30'  "Mini-Mast"    $120.00! 

"Magna    Mast"— heavy    duty,    self    supporting 
Rotating  Crank  Up  Masts  And  Towers 
Send  for  Free  CataUtgue  Details  Quickly 

TRISTAO  TOWER  CO. 

Box  1 15    Hanford  CA  93230 


What's  with  UFO's  ? 


Check  in  the  UFO  NET 


on  14,300  kc 


WEDNESDAY  NIGHTS  at  9  pm  EST 


IN-LINE  WATTMETER 
HALF  PRICE! 

Hunter  Wattmeter,  calibrated  0- 
200,  0-2000  watts,  forward  and 
reflected,  10  through  80  meters. 

Regular  price $59.95 

WHILE  THEY  LAST $29.95 


Box  1 1 28 


HUNTER  SALES  INC. 

Des  Moines,  Iowa  50301 


and  what  was  done  to  each.  Go  all  the  way 
around  with  this  series  of  tests,  too. 

By  noWj  your  notes  will  present  a  com* 
plete  truth  table  for  the  unknown  unit.  The 
next  step  is  to  study  it  carefully  to  see  if  it 
falls  into  any  of  the  patterns  of  Fig,  4,  Any 
combinations  of  pins  which  produce  such  a 
pattern  probably  form  an  independent  gate 
element  within  the  IC;  they  should  be 
checked  out  carefully  by  connecting  the 
meter    to    the    apparent    output    pin,    and 
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applying  the  appropriate  high  or  low  levels 
to  all  the  input  pins  at  the  same  time. 

A  Few  Helpful  Hints.  Most  of  ^the  gate 
functions    cannot    be    detected    by    single- 

m 

input-pin  tests  such  as  those  described  here. 
If  you  find  apparent  "inverter"  action  from 
several  input  pins  to  the  same  output  pin, 
the  apparent  output  pin  is  probably  the 
actual  output  pin  of  a  gate  element  of  some 
sort,  and  the  apparent  input  pins  are  pro- 
bably the  actual  gate  element  input  pins.  Try 
combinations  of  high  and  low  levels  at  all 
the  input  pins  simultaneously  while  reading 
level  at  the  output  pin,  to  find  any  similari- 
ties to  the  truth  tables  of  Figs,  4  and  S, 

If  any  of  the  single-input-pin  tests  cause 
an  output  voltage  level  to  switch  and  stay  in 
the  opposite  condition,  you  probably  have  a 
flip-flop;  gates  do  not  stay  in  alternate 
states,  but  hold  their  output  levels  only  so 
long  as  inputs  are  supplied,  while  flip-flops 
'*remember"  inputs  and  do  not  need  to  keep 
them  applied  to  have  a  changed  output.  If 
you  find  a  suspected  flip-flop,  try  multiple- 
pin  tests  by  connecting  all  pins  except  the 
one  you're  testing  and  the  output  pin  you*re 
measuring  from,  to  ground.  When  you  find 
the  single  pin  which  causes  output  to  reverse 
when  the  contact  is  either  made  or  broken, 
under  these  conditions,  you  know  the  T 
input  terminal  and  one  of  the  two  output 
terminals.  From  there,  it's  trial  and  error  to 
find  the  rest  of  the  connections. 

After  a  little  experience  with  this  type  of 
detective  work,  youUl  probably  develop  a 
feel  for  it  which  may  defy  explanation.  If 
you  want  to  develop  the  feel  without  all  the 

■I 

trial-and -error   headaches,    invest   in  a   few 

units  which  come  with  connection  diagrams 

(if  you  can  find  such),  and  practice  with 

them. 

Using  Logic  Elements  lUogically. 

While  it*s  possible  that  you  may  become 
so  fascinated  with  the  possibilities  inherent 
in  logic  circuitry,  as  such,  and  forget  all 
about  radio,  that*s  not  very  likely.  It's  much 
more  probable  that  you're  only  messing  with 
aU  this  Boole  (to  steal  a  good  pun)  because 
you  want  to  make  use  of  the  ICs  in  some 
circuit  that  has  nothing  to  do  with  electrical 
logic  machines. 

In  that  case,  ydu*ll  probably  welcome  this 
portion  of  our  discourse,  because  the  rest  of 


this  article  is  devoted  to  some  typical  ways 
of  using  digital  IC  elements  in  ham  radio. 

The  most  versatile  of  the  ICs  for  such 
uses  is  probably  the  2-input  nor  or  nand 
gate,  of  which  the  914  is  typical.  A  glance 
back  at  the  schematic  of  this  gale.  Fig.  10, 
wiU  show  the  resemblance  between  the  nor 
gate  and  a  long-tailed-pair  differential  am- 
plifier circuit.  All  that  you  have  to  do  to 
turn  a  24nput  nor  or  nand  into  a  long- 
tailed-pair  is  to  add  the  *^tail,"  a  resistor, 
between  the  ICs  ground  terminal  and  the 
actual  circuit  ground.  The  resistor  value  is 
not  particularly  critical;  anything  from  4712 
to  1  kI2  might  do  it,  depending  upon  the 
signal  levels  involved  and  so  forth* 

You  may  also  find  it  necessary  to  provide 
some  forward  bias  to  each  of  the  two  bases, 
by  connecting  a  voltage  divider  to  each  of 
the  input  terminals.  The  complete  circuit  is 
shown  in  Fig,  14,  but  parts  values  must  be 
determined  by  experimenting  for  each  ap- 
plication. This  circuit  has  been  used  as  a 
mike  preamp,  and  might  also  have  other 
uses.  High-frequency  response  is  not  par- 
ticularly good,  because  the  series  resistors 
inside  the  IC  (see  Fig,  10)  act  with  the 
junction  capacitance  to  form  a  lowpass 
filter. 
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Fig.  14,  Use  of  type  914  RTL  logic  ehment  as 
differential  amplifier  is  shown  here,  Vatues  for  RJ, 
R2,  and  R3  must  be  determined  by  trial  and  error , 
but  one  such  application  has  successfully  used  1.8 
kS2  at  Rl,  L3  IcHat  R2,  and  330Q  at  R3,  These 
values  way  he  used  as  starting  points.  Output  is 
taken  directly  from  output  pins  of  IC. 

We  already  saw,  in  Fig,  1 1,  how  to  cross- 
connect  one  of  these  gates  into  an  R— S 
flip-flop,  otherwise  known  as  a  bistable  muh 
tivibrator.  If  we  simply  duplicate  that  hook- 
up,  but  put  one  capacitor  and  appropriate 
resistors  in  place  of  one  of  the  direct  wires, 
as  in  Fig.  15»  we  have  a  one-shot  or  mono- 
stable  multivibrator  which  performs  nicely 
as  the  frequency  divider  in  a  frequency 
standard.  The  frequency  adjustment  depends 
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upon  both  the  capacitor  size  and  the  resistor 
values.  Vary  the  capacitor  until  you're  in  the 
right  ball  park,  and  then  use  the  resistance  as 
a  **trim"  adjustment. 

*Z2 


TRIGGER   N 


1/2  9<4 

*3V  SgPPLT 


PULSE  OUT 


d-  Lli=       R-33K    MAX 


Fig.  IS,  One-shot  circuit  is  easily  built  from  914  IC 
by  adding  single  capacitor  and  external  resistor.  If 
3V  supply  is  used  for  IC,  and  22V  supply  to  drive 
externai  timing  resistor,  duration  of  output  pulse 
will  be  almost  exactly  1/8  the  RC  time  constant^ 
with  R  in  ohms  and  C  in  farads.  Maximum 
resistance  usable  for  R  is  33  k^  to  permit  turn-on 
current  to  flow.  Capacitance  C,  however,  may  be 
any  value  desired  to  achieve  required  output 
pulsewidth. 

By  substituting  a  crystal  for  the  other 
cross  connection,  as  Fig.  16  shows,  we  can 
turn  the  dual  nor  gate  into  a  crystal  con- 
trolled oscillator  with  a  high-harmonic  wave- 
form. It  makes  a  fine  frequency  standard, 
especially  if  one  or  two  dividers  similar  to 
the  Fig,  15  circuit  are  added. 

If  you  want  a  free-running  oscillator,  you 
can  get  it  by  using  capacitors  on  both  sides. 
The  circuit  is  just  like  Fig.  16  except  that 
another  capacitor  replaces  the  crystal  Fre- 
quency will  depend  upon  values  of  both 
capacitors,  and  both  sets  of  resistors. 


,3V 


OUT 


Fig.  16.  Minor  modifications  to  one-shot  circuity 
including  substitution  of  a  crystal  for  the  timing 
capacitor  and  insertion  of  a  capacitor  in  the  dc 
feedback  loopf  turn  it  into  a  crystal-conti^oUed 
osciliator  which  may  be  used  for  a  frequency 
standard.  Output  is  rich  in  harmonics,  and  this 
circuit  is  not  recommended  for  transmitter  use  for 
that  reason. 

The  synchronous  detection  technique  for 
reception  of  AM,  FM,  and  DSB  signals  has 
long  been  of  interest  to  many  of  us,  but  too 
many  transistors  or  tubes  have  been  neces- 
sary in  most  circuits  for  synchronous  or 
phase-locked  detectors.  Surplus  ICs  may,  at 
long  last,  make  phase-locking  practical  for 


ham  receivers.  (See  WlEUP's  frequency 
synthesizer  description  in  73,  February 
1970.)  Figure  17  shows  a  voltage-controlled 
osciUator  (VCO)  designed  several  years  ago 
by  a  Motorola  engineer  using  the  Motorola 
MECL  dual  nor  gate.  Frequency  varies  over  a 
10-to-l  range  as  control  voltage  is  varied 
from  1-7V.  Both- capacitors  are  the  same 
value,  and  they  control  center  frequency. 
Minimum  value  is  about  1 1 0  pF,  which 
provides  a  center  frequency  of  about  2  MH?:; 
maximum  is  100  ^F,  which  provides  a  center 
frequency  of  about  3  Hz  (lowest  frequencies 
with  these  two  values  are  750  kHz  and  0.5 
Hz  respectively).  For  a  455  kHz  i-f  strip,  470 
pF  values  would  be  about  right. 
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Fig,  17.  Vohage-con trolled  osciUator  can  be  varied 
over  nearly    lO-to-l    frequency  range   simply  by 

varying  control  voltage.  This  circuit  may  be  used  as 
part  of  phase-locked  detector. 
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Tig,  18,  This  rather  complex  arrangement  of  ICs  is 
a  frequency  comparator  and  phase  detector.  The 
unknown  frequency  is  fed  into  the  TACH  input 
and  the  standard  to  v^hich  it  is  to  be  compared 
goes  to  the  STD  input  Output  level  indicates 
whether  TACH  is  higher  or  lower  in  frequency 
than  STD.  OUT  1  and  OUT  2  are  of  opposite 
polarity.  Type  915  IC  (Q2)  is  same  as  914  but  has 
34nput  gates  rather  than  2'input  elements. 
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Figure  18  shows  the  frequency  compara- 
tor or  phase  discriminator  which  goes  with 
the  VCO  to  provide  half  of  a  synchronous 
detector.  This  circuit  was  developed  at  Fair- 
child,  and  is  not  necessarily  directly  com- 
patible with  the  VCO,  but  it  should  be 
possible  to  blend  them  together  with  a  little 
trial  and  error. 

The  circuit  of  Fig,  18  accepts  input  sig- 
nals at  two  connectors,  labeled  REFER* 
ENCE  and  SIGNAL  in  the  drawing.  It  pro- 
duces a  single  dc  output.  If  the  SIGNAL 
frequency  is  lower  than  that  of  the  REFER- 
ENCE, the  dc  output  level  will  be  low.  If  the 
SIGNAL  frequency  is  above  the  REFER- 
ENCE^ the  dc  output  level  will  be  high.  If 

both  SIGNAL  and  REFERENCE  are  at  the 
same  frequency,  the  dc  output  level  will  be 
between  the  low  and  high  levels,  and  will  be 
determined  by  the  phase  relation  between 
the  input  signals. 

Unlike  phase  discriminators  which  make 
use  of  tuned  circuits,  this  one  has  no  humps 
in  its  response  curve.  The  output  will  follow 
phase  variations  of  the  input  faithfully,  and 
can  be  filtered  and  used  to  drive  the  VCO  in 
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the  classic  phase-lock  detector  arrangement, 
A  somewhat  less  complex  circuit  which 
has  nothing  to  do  with  radio  but  which  may 
be  of  interest  to  the  sports-car  fanatics 
among  us  is  in  Fig.  19 ,  This  is  a  combination 
tachometer  and  dwellmeter,  built  around  a 
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Fig.  1 9,  Single   IC  chip  provides  tachometer  and 

dweUmeter  for  auto  enthusiasts.  Tachometer  uses 
one-shot  formed  by  gates  at  terminals  1-2-3  and 
12-13-14,  with  20  kO  timing  resistors  and  0.05  fXF 
timing  capacitor^  DweUmeter  is  driven  by  gate  at 
terminals  5-6-7.  Gate  at  terminals  8-9-10  is  used 
only  as  meter  driver ^  and  capacitor  across  meter 
serves  to  damp  individual  current  pulses.  Power  is 
supplied  by  3V  battery.  Calibration  is  adjusted  by 
Rl  and  J?2, 


single  quad  dual-input  nor  (Motorola 
MC724P).  The  gates  at  terminals  1-2-3  and 
12-13-14  form  a  one-shot  flip-flop  timed  by 
the  0.5  fiF  capacitor  and  20  kQ  resistor.  The 
gate  at  5-6-7  is  used  simply  as  a  driver,  and 
the  remaining  gate  (8-9-10)  is  the  meter 
driver.  Power  is  furnished  by  a  pair  of  dry 
cells.  In  switch  position  1 ,  power  is  off.  In 
position  2,  the  circuit  acts  as  a  tach,  and 
resistor  Rl  should  be  adjusted  to  produce  a 
900  rpm  reading  when  60  Hz  voltage  is  fed 
in.  In  position  3,  it's  a  dweUmeter,  and  R2 
should  be  set  so  that  full-scale  reading  on  the 
meter  is  obtained  with  the  input  terminals 
shorted.  This  will  be  45  degrees  of  dwell  for 
an  eight-cylinder  vehicle,  60  degrees  for  a 
six,  and  90  degrees  for  a  four.  The  meter  can 
also  be  read  as  indicating  percentage  of  time 
that  points  are  closed,  but  most  specs  for 
tuneup  give  dweD  readings  in  degrees. 

This  is,  of  course,  only  a  sampling  of  the 
various  uses  which  you  can  make  of  digital 
ICs,  A  little  experimentation  will  probably 
result  in  several  new  ways  —  and  now  that 
they*re  in  surplus,  they're  cheap  enough  to 
permit  such  experimentation.        ^  Jim  Kyle" 
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(continued  from  page  75 J 

assembly    and    install    in    12V    base 

assembly* 

NOTE: 

The  letters  A  and  B  are  stamped  on 
the  bottom  of  the  base  assembly.  Plug 
the  crystal  into  the  socket  on  the  A 
side. 

(4)  Place  the  spacer  plate  between  the 
crystal  and  the  heater  element  and 
replace  the  cover.  Make  sure  that  the 
polarity  of  the  cover  and  base  agree* 

(5)  Insert  the  cr>stal  assembly  in  the 
proper  socket, 

6  to  12V  Conversion  Power  Supply 

a.  Vibrator  Connections 

(1)  Disconnect  the  shielded  lead  from  the 
two  2.9  mH  choke  coils  located  near 
the  center  of  the  chassis  (Fig.  1). 

(2)  Disconnect  the  other  ends  of  the  two 
chokes  from  the  two  0.5  juF  capaci- 
tors (C4  and  C5).  These  two  choke 
coils  are  not  used  in  the  12V  circuit- 

(3)  Disconnect  the  black-yellow  trans- 
former lead  from  capacitor  C4{0,5) 
and  disconnect  the  red-yellow  trans- 
former lead  from  capacitor  C5(0.5)- 
Tape  each  lead  separately  and  dress  it 
out  of  the  way, 

(4)  Disconnect  the  sleeve-covered  lead 
from  pin  3  of  the  vibrator  socket.  Use 
this  lead  to  connect  capacitors  C4  and 
C5  in  parallel.  Do  not  solder  the 
connections  to  C4  and  C5  until  com- 
pleting  step  15. 

(5)  Disconnect  the  black,  yellow,  and  red 
leads  from  pins  1,  2,  and  4  of  the 
vibrator  socket. 

(6)  Remove  the  lead  between  vibrator 
socket  pin  6  and  ground. 

(7)  Remove  the  lOOH  resistors  connected 
between  vibrator  socket  pins  1,  2;  4, 
and  5  and  ground. 

(8)  Connect  the  red  and  black  leads  to 
the  ungrounded  terminal  of  C4  or  C5 
(changed  to  CI 04  and  CI 05  on  sche- 
matic), 

(9)  Connect  pins  2  and  4  of  the  vibrator 
socket  and  then  ground  pin  4  at  the 
ground  lance  near  pin  5. 

(10)  Connect  a  2700  resistor  from  vibra- 
tor socket  pin  1  to  ground, 

(11)  Connect  a  270S1  resistor  from  vibra- 


tor socket  pin  5  to  ground. 
( 1  2)  Connect  a  7.50  resistor  from  vibrator 
socket  pin  6  to  ground. 

(13)  Connect  the  yellow  transformer  lead 
to  vibrator  socket  pin  1 . 

(14)  Connect  a  2012  resistor  from  vibrator 
socket  pin  3  to  the  ungrounded  ter- 
minal of  capacitor  C4. 

(15)  Connect  the  shielded  lead,  which  was 
disconnected  from  the  2.9  mH  choke 
coil  in  step  1,  to  the  ungrounded 
terminal  of  capacitor  C5- 

b.  Push-to-Talk  Relay  Modifications 

(1)  Remove  the  white-black  lead  con- 
rtected  between  terminal  8  of  relay 
K 1  and  terminal  1 4  of  transmitter 
terminal  strip  E2, 

(2)  Remove  the  white-black  lead  which 
connects  between  terminal  14  of  ter- 
minal strip  E2  and  pin  4  of  power 
plug  PL 

(3)  Connect  a  black-white  lead  from  ter- 
minal 8  of  relay  Kl  to  terminal  4  of 
the  power  plug. 

(4)  At  terminal  board  El,  disconnect  the 
24  AWG  brown  lead  (running  from 
the  relay  coil  lug)  from  terminal  9. 
Reconnect  this  end  of  the  lead  to 
terminal  14  of  terminal  board  E2. 

c.  Fuses 

(1)  Remove  the  two  ISA  fuses  from  the 
fuse  holder, 

(2)  Paint  out  or  use  tape  to  mask  over 
the  markings  on  the  fuse  holder.  It  is 
recommended  that  6,25A  now  be 
marked  on  the  fuseholder  to  insure 
that  oversize  fuses  are  not  used. 

(3)  Place  two  6,2 5 A  fuses  in  the  fuse- 
holder, 

d.  Terminal  Strip  El  Modifications 

(1)  Connect  a  25  ^F  capacitor  from 
terminal  9  to  terminal  12  of  receiver 
terminal  strip.  Connect  the  negative 
side  of  the  capacitor  to  terminal  9. 

(2)  Connect  a  25  ii¥  capacitor  from 
terminal  1 2  to  terminal  15  of  the 
receiver  terminal  strip.  Connect  the 
negative  side  of  the  capacitor  to  ter* 

minal  15* 
That's  all  there  is  to  it.  The  worthless  old 

6V  surplus  mobile  is  ready  to  go  in  your 

12V  auto. 

. , . W6YAK  ■ 


MARCH  1970 


93 


HMDISIONAL  GEOGRAPHIC  PmUECTIONS 


VHF  *  REPEATERS  *   FM      *  SHACK  DECORATION  * 


Here  is  the  last  word  in  maps  for 
the  shack,  .  .three  dimensional  maps 
of  yo^r  area.  Maps  are  available  for 
just  about  any  area  where  there  is 
mountarnous  or  hiity  terrafn. 

These  maps  are  IS"  high  by  26" 
wide  and  are  the  most  exact  three 
dimensional  maps  ever  made.  The  de- 
tail is  incredible.  Most  maps  have 
even  the  smallest  dfrt  roads  shown  as 
well  as  altitude  markings  for  every 
100  feet  and  the  heJght  of  taller 
mountains.  Route  numbers  are  given 
for  roads;  towers  and  other  outstand- 
ing physical  features  are  shown. 

Using  a  repeater  or  planning  one? 
You'll  need  this  accurate  3D  map  to 
see  your  service  area.  Active  on  six  or 


two  meters?  Use  this  map  to  back 
your  rotating  Indicator. 

These  maps  are  made  of  perma^ 
nently  molded  sturdy  plastic,  and 
come  to  you  packaged  flat  in  a  large 
box. 

The  maps  may  be  cut  with  a 
scissors  and  glued  together  to  form  a 
large  mosaic  wall  muraL  You'll  need 
a  wall  V5  feet  high  to  mount  all  of 
California.  Each  map  shows  a  north- 
south  area  of  75  mfles  and  an  east- 
west  area  of  100  miles. 

MAPS  ARE  S7.95  each,  Postpaid! 

Send  cash;  check,  money  order  to 
DGP,  Box  431,  Jaffrey  NH  03452. 

Your  maps  wilt  be  sent  to  you 
within  three  to  five  weeks. 
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AN  SSQ-23A  Sonobuoy  to 
2W  FM  Rig 


_  I 


AlDensonWIBYK 

Box  85 

Rockvith  CT  06066 


VMF 


The  AN/SSQ-23A  "Sonobuoy"  trans- 
mitter which  has  recentJv  become  available 
on  the  surplus  market  is  one  of  those  rare 
gems  in  today's  depleted  surplus  market 
which  is  adaptable  for  amateur  radio  use 
with  little  work  and  low  cost. 

As  originally  made  for  the  government, 
this  unit  was  designed  to  be  dropped  into 
the  sea  from  an  aircraft  as  an  expendable 
unit  which  detected  underwater  sounds  by 
means  of  an  underwater  microphone.  The 
original  frequencies  covered  the  range  from 
162.25  to  173.50  MHz. 

A  self-contained  battery  supply  of  13V  is 
tapped  at  6*5V  to  feed  a  transistorized  de 
power  converter.  The  normal  battery  drain 
was  2*25  A  total  for  both  6.5V  sections.  The 
do  power  converter  assembly  is  a  small 
transistor  switching  unit  which  converted 
the  13  V  to  1  60V  B+  for  the  transmitter. 

The  entire  transmitting  assembly  consists 
of  two  printed  circuit  boards,  the  first  of 
which  contains  a  12AT7  tube  used  as  the  rf 
oscillator  and  reactance  modulator  with  a 


6BQ7  used  as  a  frequency  doubler  and 
power  output  stage.  The  second  board  con- 
tains two  12AX7s;  one  is  used  as  an  audio 

amplifier,  the   other   as   an  amplifier/AGC 
audio  network.  Diode  clippers  were  used,  for 
amphtude  limiting  of  the  audio  component. 

To  convert  the  assembly  to  2  meters,  add 
one  small  18  pF  silver-mica  capacitor  in 
parallel  with  C206  as  a  pad  to  lower  the 
output  frequency.  Connect  a  microphone  to 
the  input  formerly  used  by  the  underwater 
''microphone"  transducer  and  connect  two 
6V  batteries  in  series  to  the  power  supply, 
Voila!  You're  on  2  meters  FM,  and  ready  to 
operate  through  tlie  local  repeater.  And 
toned  repeaters  are  no  problem  either;  a 
tone  oscillator  may  be  very  simply  added  by 
means  of  the  built-in  neon-lube  relaxation 
oscillator  circuit. 

The  schematic  shows  the  2W  transmitter 
board  only.  The  poor  quahty  of  the  sche- 
matic is  attributable  to  the  fact  that  it  was 
reproduced  from  a  xerographic  print  of  the 
original  manual.  _  .  WI  BYX  ■ 
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WHEN  IT  COMES  TO  AI\fTENNA  SYSTEMS...  IS  YOURS 

a  space  problem?  a  budget  problem?  an  applications  problem?  an  installation  problem? 

or  simply  a    problem  of  where  to  buy? 

Your  one  stop  solution  is  ANTENNAS,  INC. 

Exclusively  specialists  in  radiating  systems,  complete  systems  or  any  component  part. 
Arrays— complete  or  in  kit  form,  quads,  yagis^  dipole  assemblies,  verticals— fixed  or  mobile,  towers, 
masts,  rotors,  guy  and  control  cable,  transmission  line,  coax  relays  and  switches,  connectors  and 
adaptors,  test  gear,  technical  publications,  corrosion  resistant  hardware,  corrosion  proof ing  chemicals, 
insulators,  installation  and  wiring  hardware,  aluminum  tubing  and  plate,  wire,  and  much,  much  more. 
If  your  requirements  are  for  a  complete  system,  maior  components,  or  the  smallest  yet  important 
piece  of  hardware— 

Our  prices  and  deliveries  are  hard  to  beat .  .  .  anywhere. 


Dept.  B,  512  McDonald  Road 
Leavenworth,  Kansas  66048* 


ANTENNAS,  INC,  can  be  your  one  stop, 
single-source.  Write  today  for  our  catalog 
.  . .  no  charge  of  course. 
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EASY  BIODE  IISIIE 


Edwin  Ktchhuber  K4JK 
2804  Broadview  Drive 
HuntsviUeAL  35810 


With  the  advent  of  "bargain  diodes,  we 
must  test  before  using,  especially  if  they  are 
to  be  used  in  series  (what  else).  The  simplest 
method  I  have  found  is  to  use  the  good  old 
vtvm  and  a  power  supply  capable  of  pro- 
viding  lOOOV.  1  used  a  40  mA  transformer 
(275-0-275V)  in  a  half-wave  circuit.  The 
filter  is  a  couple  of  450V  electrolytics  in 
series.  Any  value  from  8  to  80  txF  is  okay. 
The  hot  lead  coming  from  the  power  supply 
has  a  1  MH,  1  W  resistor  in  series  to  limit  the 
current.  The  vtvm  is  placed  across  the  diode 
test  points  and  the  readings  are  taken. 

To  check  the  characteristics  of  the 
"mystery"  diode,  put  its  cathode  to  the 
positive   test   pointy  and  the  anode  to  the 


negative  test  point.  Read  the  voltage  on  the 
vtvm.  If,  for  instance,  it  reads  300V,  a  safe 
PIV  working  voltage  would  be  2/3  of  that  — 
or  200V.  To  test  for  forward  characteristics 

turn  off  the  supply  and  reverse  the  diode. 
Set  the  vtvm  to  the  3V  scale,  turn  on  the 
power  and  read  the  voltage  drop  across  the 
diode.  It  should  not  exceed  3V,  Over  that  it 
is  BO  good  {open}*  No  voltage  indicates 
shorted  diode. 


002     .002 


H5V 


otoDE     ; 

TEST     X 


VT 
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« 

« 
* 

* 

* 

1- 
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VM 


CT  NOT  USED 


To  use  diodes  in  series,  select  like  units 

and  be  sure  to  use  a  capacitor  across  each  to 

bypass  the  possible  spikes  that  come  from 

on-off  operation  of  the  power  switch. 

. ,  ,  K4JK  » 
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AN/SSQ-23A  Only  $14.95     ,,  20 

Sofiobuoy    Include  $2.00  for  postage  and  nandling  2  +  2  +  2 


=    FN/FM 


New  AN/SSQ-23A  Sonobuoy  for  a  quick  &   easy  2  meter  Fun  FM 

Transmitter. 

New  —  with  tubes  —  less  Hydrophone,  Battery  &  Antenna,  with  original 

instruction  book.         "  Ask  for  free  Fiver  970J1 

pn  Bo.  R5  LonaviewSt         DENSON  ELECTRONIC  CORP. 

PO  Box  85,  Longview  St,  ,2031  875-51 98  Rockville  Conn.  06066 
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Samuei  Kelly  W6JTT 
12811  Owen  Street 
Garden  Grove  CA  92641 


TURNING 


INTO  A 


NOVICE  RIG 


and  it  puts  out  a  husky  15W  on  CW, 


The  surplus  situation  out  here  has  been 
pretty  blealc  for  quite  a  while^  so  1  figured 
jjny  luck  was  bound  lo  change.  While  wan- 
dering through  a  local  junkyard  I  noticed  a 
small  olive-drab  box  on  the  scrap  pile.  Inside 
was  a  compact  traBsmitter—receiver  covering 
2  to  12  MHz!  The  junkie  had  decided  not  to 
melt  it  down  because  it  had  too  little  copper 
in  it!  After  brief  negotiations  I  parted  with 
ten  bucks  and  brought  home  the  set.  Since 
then  I  have  run  across  others.  They  are 
apparently  being  phased  out  by  the  army. 
The  sets  I  have  seen  have  all  required  minor 
repairs,  bui  the  performance  is  weU  worth 
the  effort. 

^   The  AN/GRC-9  is  a  smaU  five-tube  trans- 
mitter and  seven-tube  receiver  designed  for 


I 


infantry  packset  use  and  for  installation  in 

vehicles.  The  receiver  has  a  built-in  200  kHz 

crystal  calibrator.  The  actual  tuning  range  is 

•from  about  1.8  to  12  MHz  so  you  can  cover* 

1160,  80,  and  40  meters-  The  transmitter  can 

.  be    either    crystal    controlled    or   vfo.   Full 
I 

break-in    is    provided    and    there    is    a   CW 

sidetone  and  provision  for  netting. 

The  set  was  designed  for  CW,  MCW,  and 

AM  operation*  The  MCW  mode  is  illegal,  and 
I  the  suppressor  grid  AM  feature  is  practically^ 
^worthless.    However,    CW    performance    is 

quite  good.  Power  output  is  15W,  but  can  be 
f  increased.  One  of  the  best  features  is  an 
I  ingenious  antenna  matching  system  that  wfll 
f  match  anything  from  a  short  whip  to  a 
e. 
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The  first  step  in  getting  the  set  on  the  air 
is  to  supply  power.  For  mobile  or  portable 
use  the  army  used  the  PE-237  vibrapack, 
GN-58  hand  generator,  or  DY-88  dyna- 
motor.  The  PE-237  is  availabie  in  quantity, 
but  is  useless.  Reliability  is  terrible;  it's 
bulky  and  the  big  vibrators  are  hard  to  find. 
The  DY-88  is  good  and  will  operate  from  6, 
12,  or  24V;  but  it,  too,  is  quite  bulky.  The 
GN-58  hand-crank  generator  is  fun  for  field 
portable  um,  but  soon  you  run  out  of 
friends  to  turn  the  crank.  The  supply  shown 
in  Fig,  1  provides  all  necessary  voltages  and 
is  easily  run  from  a  dc-to-ac  inverter  for 
portable  operation.  Incidentally,  it  will  also 
operate  the  BC*1306,  which  is  similar  to  the 
AN/GRC-9  but  covers  only  3.8  to  6.1  MHz. 

Don*t  try  to  change  the  connector  on  the 
transmitter.  Get  a  CD-I 086  cable  or  a 
PL-279  connector.  Watch  out  for  the 
CD-435  cables.  They  are  quite  common  and 
are  identical  in  appearance  to  the  CD-I 086. 
If  you  get  one  it  will  have  to  be  rewired  as 
the  pin  for  the  +500V  is  jumpered  to  the 
K4V  fOament  pin! 

After    completing  the   supply,   carefully 


check  your  wiring  and  connect  the  supply  to 
the  set.  Plug  in  phones  (be  sure  the  im- 
pedance switch  at  the  back  of  the  receiver  is 
in  the  correct  position),  key,  and  antenna. 
The  phone  jack  is  also  the  switch  for  turning 
on  the  receiver  filaments.  Turn  the  power 
supply  on  and  set  control  E  to  STANDBY  or 
SEND.  Set  control  A  for  the  type  of  antenna 
in  use.  Set  control  D  to  CW— HL  Now 
measure  the  voltages.  The  metering  socket, 
X-110,  provides  a  convenient  point  for 
measuring  the  6,3V  filament  and  plate  volt- 
ages. Pin  assignments  are  stenciled  on  the 
back  plate  of  the  transmitter.  The  2E22 
plate  voltage  should  be  between  425  and 
600V-  Receiver  plate  voltage  should  be 
105V,  and  the  6.3V  filament  shouldn't  be 
less  than  6.0V.  The  receiver  filament  voltage 
is   measured   on    pin    A   of  the  BATTERY 

connector.  Ft  should  be  between  1.2  and 
1,4  V. 

The  controls  are  well  marked  and  self- 
explanatory;  the  ''net'*  provision  turns  on 
the  receiver  bfo  and  the  transmitter  vfo  for 
zero  beating.  The  calibrate  position  activates 
the  200  kHz  crystal  oscillator  which  is  used 


Fig.  L  Power  supply  for  AN/GRC'9  and  BC'1Z06    transmitter/receiver . 
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You  can  save  yourself  a  lot  of  grief  by  using  the  connector  already  provided  on  the 
AN/GRC'9.  In  the  photo  here,  the  homebrew  power  supply  (left)  feeds  the  unit  through 
its  original  mating  connector  on  the  front  of  the  unit.  After  minimal  conversion^  alt  you 
need  to  do  is  add  a  key  and  a  set  of  headphones  as  shown,  and  you  V©  on  the  air. 


for  calibrating  the  transmitter  vfo  using  the 
screwdriver-adjusted  OSC/CAL  adjustment 
(control  H). 

The  transmitter's  crystal  oscillator  always 
operates  into  a  doubler  stage,  so  the  crystals 
must  be  chosen  to  be  at  half  the  desired 
operating  frequency.  Standard  FT-243  types 
can  be  used.  Provision  is  made  for  two 
crystal  controlled  channels  per  band. 

With  the  power  supply  of  Fig,  1,  the 
transmitter  will  operate  break-in  in  either 
the  SEND  or  STANDBY  positions.  After  a 
suitable  warmup,  tune  in  the  desired  signal 
on  the  receiver.  Switch  control  L  to  NET 
and  adjust  the  vfo  for  zero  beat.  Now  switch 
L  to  CW,  Set  control  A  to  the  highest 
number  for  the  type  of  antenna  in  use.  Close 
the  key  and  adjust  control  C  for  maximum 
brilliance  on  the  indicator  (whicli  is  an 
NE-16)-  This  will  coincide  with  maximum 
plate  current.  If  no  peak  is  observed,  change 
A  to  the  next  lowest  setting  and  repeat  until 
a  peak  is  observed. 

As  with  all  low-power  sets,  special  con- 
sideration   must    be   given   to   the   antenna 

system.    For   reaUy    portable   operation ^  be 


sure  to  have  a  good  ground  or  get  the 
counterpoise  sets  (CP-12  and  CP-13)  that 
were  designed  for  use  with  the  set.  A 
doublet  anterma  made  with  72X1  twinlead  is 
recommended.  Antennas  AT*101/GRC-9 
and  AT-102/GRC-9  are  specially  designed 
longwires  having  jumpers  for  adjusting  the 
frequency.  These  are  desirable  accessories. 

In  the  PHONE  position,  the  2E22  fila- 
ment is  turned  on  by  the  transmit  relay  so 
there  is  a  delay  of  about  3  sec  after  you 
press  the  push-to-talk  switch.  The  2E22  is  a 
rare  bottle  to  come  by. 

You  can  substitute  an  807  by  replacing 
the  plate  cap  connector,  clipping  the  lead 
going  to  pin  4  of  the  socket,  and  connecting 
pin  4  directly  to  the  chassis.  But  the  set  will 
operate  in  the  CW  mode  only  now. 

Don't  jack  up  the  plate  voltage  for  the 
final  amplifier  over  600V  as  the  rf  com- 
ponents won*t  take  it. 

This  set  is  excellent  for  the  Novice  as  weU 
as  the  portable  CW  enthusiast.  Detailed 
troubleshooting  information  is  contained  in 
Technical  Manual  TM  1 1-263. 

.  ,  .  W6JTT  ■ 
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"73  Books  for  Hams 


CLASS 
STUDY  GUIDE 
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ADVANCED 

CLASS 

LICENSE 

STUDY  fiUIDE 
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128  pages  of  yp-to-the- 
minute  simpfified  theo- 
ry, written  with  the  be- 
ginning radio  smatey  r  in 
mind.  This  unique  book  covers  all  aspects  of 
the  theory  exam  for  the  Advanced  Class  license 
and  has  helped  hundreds  of  hams  to  sail  through 
the  exam» .  .nothing  else  like  it  in  print.         $3 
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DX  HANDBOOK 

Includes  giant  world 
country-zone  wall  map. 
Articles  on  QSL  design 
secrets,  winning  DX  con- 
tests, DXCC  rules,  DXpeditions,  reciprocal  li- 
censing and  many  more.  World  postage  rates, 
WAZ  record  lists,  time  charts,  propagation,  etc* 
Special  ham  maps  and  bearing  charts,  A  must 
for  the  DXer,  $3 
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COAX 
HANDBOOK 

Invaluable  book  for  the 
ham  or  the  iab  and  for 
everyone  else  who  does-  ][ 
n't  want  to  have  to  keep 

a  whole  library  on  hand  for  reference.  ,  ,or  even 
worse,  have  to  write  to  the  manufacturer  for 
coax  spec.  $3 


PARAMETRIC 
AMPLIFIERS 

PARAMETRIC 
AMPLIFIERS 

For  the  ham  who  wants 

to    work    DX    on    the 

bands  about  432  MHz. 

there  is  nothing  that  can 

beat   the  gain   and  noise  figure  of  a  paramp. 

This  book  shows  you  how  they  vyork  and  how 

to  build  and  use  them.   Lavishly  illustrated  with 

photographs  and  drawings.  $3 
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ANTENNA 
HANDBOOK 


VHF 

ANTENNAS 

This  handbook  is  a  com- 
plete collection  of  up-to- 
date  information  about 

VHF    and    UHF    anten- 

nas,  with  design  hints,  construction  and  theory. 
If  you've  been  wondering  what  array  you  need; 
this  book  will  give  you  enough  background  to 
make  the  right  decision.  $3 
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TO 

SURPLUS 


INDEX  TO 


SURPLUS 


Do  you  have  a  piece  of 
surplus  equipment  that 
you  want  to  convert  but 
can't  find  an  article? 
If  so,  this  is  the  book  you  need.  It  lists  all  of  the 
surplus  articles  and  conversions  in  popular  elec- 
tronic and  amateur  magazines  from  1945  to 
1966-  $1-50 


DIODE 

CIRCUITS 

HANDBOOK 

Afi  invaluable  reference 
book.  Covers   recti- 

fiers, mixers,  detectors, 
modulators,  FM  detec- 
tors, noise  llmiters,  AGC,  BFO'/Q-multiplier, 
AFC,  Varicap  tuning  audio  clippers,  balanced 
mods,  field-strength  meters,  RF  probes,  zeners, 
control  circuits,  etc.   III  different  circuits*      $1 
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HAM 
TELEVISION 


The  Amateur  Television 

Anthology    is   a   collec* 

tion    of    the    technical 

and  construction  articles 

from  the  ATV  Experimenter,  edited  by  W0  K YQ. 

If  you're  interested  in  ATV,  this  is  the  book  for 

you*   It  covers  the  gamut  from  the  simple  to  the 

complex  in  amateur  television  equipment,      $3 
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7S    USEFUt       A\ 
TRANSISTOR    CIRCUI^sJ 


If  you've  been  looking 

for  a  transistor  circuit  to 

do  a  special  job,  chances 

are  there  is  a  circuit  in 

this  book  that  will  give  you  a  head  start.     It 

covers  circuits  for  audio^  receivers,  transmitters 

and  test  equipment.  $1 


FM  ANTHOLOGY 


Vol.  L  This  book  is  largely  a  collection  from  FM 
Bulletin,  edited  by  KBMVH  and  WA8UTB, 
The  material  is  taken  fronn  the  editions  of 
February  1967  through  February  1968. 

VoL  II,  This  book  contains  selected  technical  and 
constructiDn  articles  taken  from  FM  Maga- 
zine after  March  19B8.  S3 


Chronicles  of  an  Amateur  FM  Channel 

by   K6IV1VH 

A  humorous  account  of  the  antics  of  a  group  of 
lids  during  the  early  days  of  FM  in  Los  Angeles. 
Included  are  details,  schematics,  and  plans  for  a 
remotely  controlled  amateur  station,  $3 


RADIO    DATA    REFERENCE    BOOK, 

filled  lA/ith  formulas,  charts,  design  specifications 
for  every  type  of  circuit,  antennas,  power  sup- 
plies, math  tables,  conversion  tables.  Hard 
bound.  While  they  fast—  S  3 

CW  by  W6SFM  explains  code  and  how  to 
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Getting  Your  Extra  Class  License 

Part  XIV:  Measurement 


Most  of  our  discussion,  so  far  in  this 
Extra  Class  study  course,  has  revolved 
around  the  theory  of  things— the  "why"  of 
the  subjects  covered  on  the  FCC  examina* 
tion. 

But  you*re  undoubtedly  aware  that  when 
theory  and  practice  agree,  at  least  one  (and 
usually  both)  is  probably  in  error— at  least, 
so  one  of  Murphy*s  famous  laws  would  have 
us  believe* 

Actually,  a  properly  framed  theory  must 
agree  with  what  actually  happens.  If  it 
doesn*t,  then  it*s  not  properly  framed. 
There's  just  one  rub— before  you  can  com- 
pare theory  and  "what  actually  happens/' 
you  have  to  know  what's  **actually"  hap* 
pening.  And  that*s  where  the  fine  art  of 
making  measurements  comes  in. 

Measurements  are  an  essential  part  of  all 
electronics^  for  exactly  this  reason.  They  are 
the  link  between  theory  and  practice.  What's 
more,  in  ham  radio  measurements  provide 
the  assurance  that  your  operation  is  within 
legal  limits,  both  in  the  amount  of  power 
you  use  and  the  part  of  the  rf  spectrum  your 
signal  occupies.  Since  measurements  are  so 
essentials  they  are  included  in  the  Extra 
Class  examination— and  this  time,  we're 
going  to  concentrate  on  several  aspects  of 
the  measurement  problem  which  we  haven't 
examined  before. 

Well  be  covering  the  following  questions 
from  the  FCC  study  list  (as  always,  the 
numbers  are  those  in  the  study  list): 


4.  What  precautions  should  be  taken 
when  measuring  the  rectified  grid  voltage  in 
an  oscillator  with  a  dc  voltmeter? 

12.  An  oscilloscope  is  used  to  study  the 
relationship  between  the  input  and  output 
of  an  amplifier  produced  by  a  voice  signal 
How  would  the  scope  pattern  display  a 
linear  relationship  between  the  input  and 
output  signals? 

35.  How  may  an  amateur  check  his  trans- 
mitter for  spurious  sidebands? 

37.  Define  the  term  decibel.  How  is  the 
decibel  used  for  voltage  and  power  calcula- 
tions? 

60,  How  does  a  cathode-ray  tube  oper- 
ate? What  magnitude  of  voltage  is  normally 
used  to  bias  the  plates  of  a  cathode  ray 
tube?  What  purpose  does  this  magnitude  of 
bias  voltage  serve? 

65.  What  means  may  be  employed  to 
measure  low  frequencies?  High  frequen- 
cies? VHF  and  UHF? 

Rather  than  attempting  to  provide  spe- 
cific answers  to  these  specific  questions, 
well  follow  our  usual  practice  of  rephrasing 
the  questions  into  more  genera]  terms  cover- 
ing the  same  subjects. 

For  openers,  let's  find  out  "How  can  we 
make  accurate  measurements?*'  Then  we'll 
turn  to  rf  measurements  in  particular  by 
asking  "How  can  we  measure  rf  without  lab 
equipment?"  Having  eliminated  lab  equip- 
ment, we  will  next  turn  our  attention  to  an 
instrument  which  was  considered  only  as  lab 
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gear  up  until  a  few  years  ago  as  we  find  out 
**Why  use  an  oscilloscope?"  and  finally  well 
tackle  a  bit  of  unavoidable  (but,  we  hope, 
not  pamful)  mathematics  by  asking  "What 
are  dB?''  AU  set?  Let's  get  with  it. 

How  Can  We  Make  Accurate  Measure- 
ments? In  order  to  make  accurate  measure- 
ments, it  helps  to  have  a  clear  idea  of  just 
what  "measurement"  amounts  to>  We  went 
through  this  in  extensive  detaU  in  our  earlier 
Advanced  Class  study  course  (now  available 
as  a  book;  order  it!)  and  we  won't  go 
through  it  again,  except  to  point  out  that 
any  measurement  is  actually  a  comparison 
between  an  unknown  quantity  and  a 
standard. 

As  it  happens,  only  three  basic  causes  of 
inaccuracy  in  any  kind  of  measurement 
exist »  If  you  can  get  rid  of  all  three^  you 
can't  help  but  make  accurate  measurements. 
Unfortunately,  we  can  never  escape  one  of 
them,  and  so  no  measurement  can  ever  be 
completely  accurate.  The  best  we  can  hope 
for  is  an  acceptable  degree  of  accuracy  in 
our  measurements.  Just  how  accurate  we 
must  be  to  be  acceptable  is  determined 
entirely  by  the  purpose  for  which  the 
measurement  is  being  made.  That  is,  if  we 
only  want  to  know  whether  our  transmitters 

are  generating  output  in  the  80  meter  band 
or  on  40  meters,  an  accuracy  of  several 
dozen  kilohertz  is  acceptable.  But  if  we're 
hugging  the  band  Umit  just  as  close  as  we 
dare  in  hopes  of  getting  a  better  shot  at 
some  DX  prize,  then  we  need  accuracy 
measured  in  hertz  or  even  tenths  of  hertz, 

The  three  basic  causes  of  inaccuracy  in 
measurement  are:  1)  improperly  calibrated 
standards  and/or  instruments;  2)  using  the 
wrong  instrument  for  the  job;  and  3)  using 
the  right  instrument  in  the  wrong  way. 

The  inescapable  inaccuracy  in  any 
measurement  stems  from  the  fact  that  per- 
fect calibration  is  impossible.  Even  our 
"standards"  have  some  small  degree  of 
built-in  error.  For  most  practical  purposes 
this  doesn't  matter  too  much,  but  every  now 
and  then  it  fouls  things  up  rather  smartly. 
One  example  is  in  the  measurement  of 
frequency.  Most  of  us  take  it  for  granted 
that  WWV  is  an  absolutely  accurate  standard 
of  frequency.  In  point  of  fact,  it  is  not.  The 
accuracy  of  WWV  is  only  about  one  part  in 


10,000,000,000,000.  For  almost  any  ham 
purpose,  this  is  adequate,  and  our  assump- 
tion is  safe.  When  measuring  time  intervals 
of  a  microsecond  or  so,  however,  cumulative 
error  can  creep  in  from  this  source. 

The  more  important  side  of  our  WWV 
example  is  that  the  signal  has  that  accuracy 
only  at  the  WWV  transmitters!  As  soon  as  it 
leaves  the  transmitting  antenna  and  is 
propagated  several  hundred  to  several 
thousand  miles,  often  by  way  of  one  or 
more  ionospheric  jumps,  the  varying  dis- 
tance over  which  it  travels  introduces 
additional  inaccuracies— and  these  cannot  be 
compensated  for  by  any  techniques  now 
known. 

The  problem  was  sufficiently  serious^  in 
this  day  of  fractional-microsecond  accuracies 
required  for  space  probes,  that  a  special 
iow-frequency  service  was  established  to 
provide  ground- wave  propagation  of  the 
WWV  signal  on  a  global  basis.  This  takes 
much  of  the  propagation  error  out  of  the 
standard— but  not  aD,  and  the  standard  isn*t 
precise  to  begin  with. 

On  a  more  practical  level  for  us,  any 
instrument  which  we  use  for  measurements 
must  be  calibrated  to  some  kind  of  stan- 
dards, and  the  accuracy  of  the  measurements 
made  cannot  be  better  than  that  of  the 
instrument's  calibration.  Fortunately,  for 
most  ham  purposes  an  accuracy  of  2  to  5%  is 
more  than  adequate.  The  only  major  excep- 
tions are  the  measurement  of  frequency  and 
of  time,  and  for  both  of  these  far  more 
accurate  standards  are  readily  available. 

Mention  of  using  the  "wrong  instrument'* 
for  any  measurement  may  bring  to  mind 
immediately  visions  of  an  elaborate  lab  filled 
with  exotic  test  equip nient.  However,  for 
our  purposes  most  of  it  is  totally  unneces- 
sary. The  ham  who  knows  what  he's  doing 
and  how  to  use  the  equipment  he  has  can 
make  almost  any  measurement  he's  ever 
likely  to  need  with  nothing  more  elaborate 
than  a  good  vom,  his  regular  station  trans- 
mitter and  receiver,  and  a  moderately 
stocked  junkbox  from  which  to  build  any 
special  adapters  for  special  jobs, 

lt*s  a  little  easier  if  the  list  of  test 
equipment  includes  a  vtvm  capable  of 
reading  both  ac  and  dc  voltages  as  well  as 
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resistance;  in  this  case  the  quality  of  the  vom 
can  be  considerably  less  since  its  primary 
purpose  then  will  be  the  measurement  of  dc. 
A  scope  helps  too,  but  that's  another  ques- 
tion on  our  list  so  we'll  ignore  it  for  now. 

Even  with  this  restricted  list  of  test 
equipment,  it's  not  too  difficult  to  use  the 
wrong  instrument  for  the  job.  A  classic 
example,  which  has  probably  happened  at 
least  once  to  anyone  who  has  ever  used  a 
voltmeter  on  both  ac  and  dc  voltages,  is  that 
of  leaving  the  meter  set  for  ac  while 
measuring  dc.  The  needle  will  still  indicate, 
but  the  calibration  is  way  off  because  the 
rectifiers  necessary  to  measure  the  ac  voltage 
offer  some  resistance  to  dc,  and  the  scale 
calibration  usually  includes  an  automatic 
conversion  from  peak-to-peak  or  average 
readings  (which  is  what  the  meter  actually 
measures  in  almost  every  case)  into-rms 
readings,  which  are  the  values  we  usually  use 
to  refer  to  sine-wave  ac  voltage  or  current, 

It*s  also  spectacularly  easy  to  leave  the 
meter  set  on  a  resistance  scale  and  attempt 
to  measure  high  voltage;  in  this  case,  you 
usually  have  no  doubt  about  the  fact  that 
something  went  wrong.  Rather  than  attempt 
to  straighten  the  bent  needle,  it's  usually 
best  to  purchase  a  new  meter! 

But  a  little  forethought  and  caution  (and, 
let*s  face  it,  some  bitter  experience  too)  will 
help  you  avoid  this  cause  of  inaccuracy.  By 
far  the  largest  source  of  inaccuracy  in  most 
electrical  and  electronics  measurements 
comes  from  using  the  right  instrument,  but 
using  it  in  the  wrong  way. 

The  list  of  examples  of  using  the  right 
instrument  in  the  wrong  way  is  almost 
endless;  we  can  show  only  a  few.  One  of  the 
more  obvious  is  to  attempt  to  measure  a 
high  value  of  resistance  (say,  a  couple  of 
megohms  or  more),  using  a  vtvm  on  the 
highest  scale.  So  far,  so  good.  But  just  to 
make  sure  that  the  test  probes  are  in  good 
contact  with  the  resistance  being  measured, 
let's  grasp  one  in  each  hand  and  press  it 
firmly  against  the  termina!  or  lead  it*s 
supposed  to  touch. 

Surprise!  No  matter  what  the  actual 
resistance,  the  meter  reading  will  usually  be 
around  half  a  megohm.  For  some  people, 
especially  on  a  hot  and  humid  day,  it  will  be 
much  much  less.  After  all,  the  human  body 


has  resistance  too,  and  it  varies  from  as  little 
as  1 0,000  ohms  up  to  two  or  three  megohms 
(for  dry  skin).  Putting  this  resistance  in 
parallel  with  the  resistance  being  measured 
plays  hob  with  the  measurement. 

A  more  subtle  error  in  the  use  of 
measuring  instruments  occurs  whenever  we 
forget  that  any  meter  requires  some  power 
out  of  the  circuit  being  measured.  In  other 
words,  the  meter  will  load  tlie  circuit.  This 
becomes  most  apparent  when  you  attempt 
to  measure  the  voltage  between  a  hot  chassis 
and  ground,  especially  if  the  chassis  is  hot 
because  of  a  very-high-resistance  leakage 
path  through  supposedly  good  insulation. 
The  **CLrcuit''  we're  measuring  in  such  a  case 
is  the  series  circuit  from  power  line  througli 
several  hundred  thousand  ohms  of  leakage 
resistance  to  the  chassis  itself,  through 
ground,  back  to  the  grounded  side  of  the 
power  line.  If  a  25-megohni  (input  resis- 
tance) vtvm  is  used  to  measure  voltage 
between  the '  chassis  and  ground,  you'll 
probably  read  about  the  same  voltage  as  you 
would  get  from  simply  measuring  the 
power-line  voltage  itself. 

But  a  20,000  ohm-per-voU  (^/V)  vom  is 
adequate  to  make  this  measurement,  if  it's 
used  properly. 

Setting  it  to  the  1 50-volt  or  even  300-volt 

ac  scale,  however,  is  ngt  proper  use.  On 

those    scales,  the  average  hot   chassis  will 

measure  out  at  only  30  to  50  volts—from  V4 

to  '/6  the  actual  voltage  present.  Because  on 

the  300-volt  scale,  the  meter's  total  resis- 
tance is  only  about  1.5  megohms  (a20kf2/V 

meter  typically  has  only  5  kO/V  sensitivity 
on  its  ac  ranges)  and  this,  in  series  with  ap- 
proximately equal  quantities  of  leakage  re- 
sistance, cuts  the  voltage  at  the  meter  way, 
way  down. 

The  proper  technique,  in  this  case,  is  to 
set  the  vom  to  its  highest  ac  voltage  scale 
and  then  make  an  educated  guess  about  the 
reading.  After  all,  if  you  measure  anything 
over  80  to  100  volts  you  know  something's 
wrong;  absolute  precision  isn't  necessary  in 
this  case.  And  on  the  highest  scale,  the 
meter*s  resistance  is  higliest  so  tliat  circuit 
loading  is  least. 

The  same  principle  applies  to  measuring 
avc    voltages   in   receiver  circuits,   and   fre- 


106 


73  MAGAZINE 


quentiy  to  the  measurement  of  screen-grid 
voltages  (if  they  are  obtained  via  series 
dropping  resistors).  The  series  resistance  of  a 
typical  avc  circuit  is  in  the  megohms;  even  a 
vtvm  loads  such  a  circuit  slightly,  and  an 
ordinary  vom  will  impose  such  a  load  that 
the  measurement  will  not  only  be  inaccurate 

but  the  circuit  will  fail  to  work  properly  so 
long  as  the  meter  is  connected. 

This  whole  business  of  "loading/* 
incidentally,  is  the  reason  that  the  vtvm  was 
invented  in  the  first  place.  By  using  a  dc 
amplifier  between  the  test  probe  and  the 
meter,  less  power  need  be  taken  from  the 
circuit   and  so  less  load  is  imposed  by  the 

measurement. 

When  attempting  to  measure  dc  voltages 

in  the  presence  of  rf  voltage^  things  get  even 
trickier.  Then  an  rf  choke  needs  to  be 
connected  between  the  test  probe  and  the 
measurement  point,  as  close  to  the  measure* 
ment  point  as  possible,  to  keep  the  rf  out  of 
the  meter  and  let  only  the  dc  through.  At 
the  same  time,  the  possibility  of  loading  the 
circuit  down  by  too  low  an  input  resistance 
of  the  meter  is  present,  A  typical  vom  on  the 
50-voIt  scale  offers  only  one  megohm  input 
resistance;  many  oscillators,  for  example,  use 
470,000"Ohm  grid-leak  resistors.  Shunting 
this  with  a  1 -megohm  load  will  cut  the 
actual  resistance  in  the  circuit  down  to 
about  300^000  ohms,  which  amounts  to  a 
33%  reduction  of  the  intended  resistance, 
This  may  cause  circuit  malfunction. 

If  the  need  is  to  measure  rf  in  the 
simultaneous  presence  of  dc,  the  problem  is 
even  trickier,  RF  voltage  measurements  are 
usually  made  by  use  of  an  "rf  probe*'  which 
is  simply  a  crystal  diode  detector  mounted 
at  the  end  of  a  test  probe.  These  usually 
include  a  blocking  capacitor  to  keep  dc  out 
of  the  diode,  but  are  also  usually  limited  to 
voltages  smaller  than  about  20  volts  peak.  If 
the  rf  voltage  to  be  measured  is  greater  than 
that,  then  a  capacitive  voltage  divider  needs 
to  be  rigged  up  to  reduce  the  voltage  applied 
to  the  probe  into  the  20-volt  range.  This^ 
however,  increases  circuit  capacitance—and 
would  undoubtedly  detune  any  oscillator. 

The  vom  and  vtvm,  between  them,  will 
take  care  of  just  about  any  measurement  of 
voltage,  current,  or  resistance  you  normally 
need  to  make,  except  for  the  measurement 


of  very  small  rf  voltages  (such  as  those 
present  on  the  antenna  lead-in  from  received 
signal).  For  these,  we  can  use  the  station 
receiver— but  not  in  the  customary  manner 
of  just  reading  the  S-meter.  We'll  look  at  this 
in  a  little  more  detail  in  our  next  question— 
for  right  now,  the  hint  is  this:  remember 
that  measurement  is  simply  a  process  of 
comparison,  and  almost  any  indicating 
instrument  has  higli  accuracy  when  it*s  used 
to  compare  two  quantities  (in  contrast  with 
its  undetermined  accuracy  as  a  measuring 
device  all  by  itself). 

To  measure  time,  the  station  receiver 
comes  into  play  again.  Tuned  to  WWV,  it 
provides  a  precise  source  of  1 -second  timing 
"ticks."  For  measuring  much  longer  times,  a 
clock  or  watch  is  a  little  handier— but  the 
measurement  of  time  is  not,  in  the  usual 
course  of  events,  a  normal  electrical 
measurement. 

To  measure  power,  some  professionals 
use  a  special  wattmeter.  We  can  achieve  the 

same  result  by  measuring  voltage  and  current 
at  the  same  time,  and  plugging  them  into  the 
power  formula.  If  the  power  we're  measur- 
ing is  rf,  we  simply  use  rf  instruments.  But 
these  aren't  on  our  list,  so  to  manage  with 
the  instruments  we  have^  we  can  rig  up  an  rf 
probe  to  permit  measurement  of  rf  voltage 
and  then  measure  the  voltage  present  across 
a  known  resistance.  Then  we  square  the  vol- 
tage  and  divide  the  product  by  the  resistance, 
to  get  the  power  in  watts. 

To  sum  up,  we  can  use  the  vom  and  vtvm, 
when  we  take  the  proper  precautions  to 
avoid  loading  down  the  circuit  under  test 
and  to  assure  that  only  the  desired  power 
gets  Into  the  meter,  to  find  out  almost 
anything  we  want  to  know  about  dc,  or 
about  any  qualities  of  ac  which  can  be 
converted  meaningfully  into  dc  levels  to 
drive  the  meters. 

But  we  cannot  use  these  instruments, 
directly,  to  make  measurements  of  those 
qualities  of  ac  which  do  not  convert  readily 
into  dc  levels.  Some  qualities  of  this  type  are 
the  frequency,  the  waveform,  and  the  distor- 
tion level  of  an  ac  signal.  Another  is  the 
frequency  distribution  of  a  complex  signal 
such  as  the  output  of  an  AM  or  SSB 
transmitter. 
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How  Can  We  Measure  rf  Without  Lab 
Equipment?  Any  mention  of  if  measure- 
ments, for  most  people  anyway,  stirs  up 
immediate  visions  of  highly  specialized  test 
gear  such  as  spectrum  analyzers,  frequency 
counters,  and  the  like.  And  let's  face  it^  such 
equipment  is  nice  to  have  if  you  can  afford 
it— but  most  of  us  find  it  hard  enough  to 
keep   a   kilov/att  in  the  shack,  and  would 

consider  a  5  —  10  kilobuck  outlay  on  one  or 
two  items  of  seldom-used  test  gear  a  needless 

extravagance. 

If  one  has  a  spectrum  analyzer,  a  sensitive 
if  vtvm,  a  wide-range  frequency  counter  or 
EPUT  (events  per  unit  time)  meter,  and  a 
good  impedance  bridge  accurate  over  the 
entire  rf  spectrum,  and  also  knows  how  to 
use  all  this  gear,  measurement  of  rf  (and  the 
special  qualities  of  ac  which  are  difficult  to 
measure  with  common  test  instruments)  is  a 
snap.  Just  connect  the  right  gadget  in  the 
right  way,  and  read  the  result  off  the 
indicators. 

But  it's  not  exceptionally  difficult  to  get 
the  same  or  even  better  accuracy  in  rf 
measurements  with  no  more  test  gear  than 
weVe  already  listed  as  being  adequate  for  dc 
measurements— a  good  vom^  the  station 
receiver  and  transmitter,  and  a  well-stocked 
junkbox. 

To  show  the  truth  of  this  statement,  let's 
go  down  the  list  of  fancy  equipment  we  just 
set  forth  and  find  out  what  each  mstrunient 
does,  then  figure  out  how  to  do  the  same 
with  our  restricted  set  of  test  gear.  We'll 
start  with  the  spectrum  analyzer. 

The  spectrum  analyzer  is  a  device  which 
displays  on  a  cathode  ray  tube  a  literal 
picture  of  some  part  of  the  rf  spectrum,  as  it 
appears  at  the  input  terminal  The  horizontal 
axis  of  the  display  represents  frequency,  and 
the  vertical  axis  indicates  signal  strength.  If 
only  one  signal  is  present  in  the  band  the 
instrument  is  set  for,  the  display  wUl  be  a 
horizontal  line  with  a  single  vertical  pip  on  it 
representing  that  single  signal.  If  many 
signals  of  differing  strengths  are  present, 
each  will  be  represented  by  a  vertical  pip, 
and  the  height  of  the  pip  will  show  the 
relative  strength  of  that  signal. 

The  display  looks  exactly  like  the  familiar 
graphs  of  the  spectrum  which  appear  in 
almost    any    textbook  or  magazine   article 


which  discusses  it,  and  that's  the  main  thing 
that  makes  the  spectrum  analyzer  so  con- 
venient to  use. 

What  the  gadget  actually  amounts  to, 
though,  is  a  highly  selective  receiver  with  a 
circuit  in  it  which  automatically  sweeps  the 
receiver  across  the  selected  portion  of  the 
spectrum,  while  sweeping  the  beam  across 
the  crt  face  at  the  same  speed.  The  receiver*s 
output  drives  the  vertical  deflection  plates  of 
the  cathode  ray  tube. 

And  there's  the  clue  to  our 
cheap-and-dirty  version.  We  don't  have  to 
have  the  tube  display.  All  we  really  need  is 
to  tune  a  selective  receiver  across  the  spec- 
trum, noting  down  the  relative  strengths  of 
every  signal  we  encounter.  Then  we  can  take 
pencil  and  paper,  and  draw  a  graph  which 

shows  the  same  thing  as  the  display  would. 

One  of  the  major  ham  uses  for  this  type 
of  measurement  is  lo  check  a  transmitter's 
output  for  spurious  emissions.  The  spurious 
emissions  may  be  unwanted  sidebands,  splat- 
ter out  of  the  desired  channel,  harmonics,  or 
parasitics. 

To  make  such  a  measurement  on  a 
transmitter,  using  the  station  receiver  set  to 
its  most  selective  condition^  the  major  prob- 
lem is  preventing  overload  of  the  receiver. 
The  transmitter  should  (initially,  anyway)  be 
operated  at  minimum  power ^  and  be  con- 
nected to  a  well-shielded  dummy  load  rather 
than  to  an  antenna.  Even  so,  the  chances  of 
overloading  a  sensitive  receiver  are  rather 
good*  To  test  for  possible  overloading, 
disconnect  the  antenna  cable  from  the 
receiver.  Theoretically,  you  should  not  then 
be  able  to  even  detect  your  transmitter's 
signal -but  few  if  any  transmitters  or 
receivers  have  this  much  shielding  or  filtering 
included  in  them.  If  you  find  the  desired 
signal,  but  no  others,  you  can  proceed  with 
the  measurement;  if  you  find  spurious  sig- 
nals even  under  these  conditions,  they  may 
be  due  to  receiver  overload— and  they  may 
actually  be  present  in  the  transmitter  out- 
put. 

The  simplest  way  to  determine  whether 
they  are  actually  present  in  the  transmitter 
output  is  to  move  the  receiver  to  another 
location,  leaving  the  transmitter  operating 
into  the  dummy  load.  Alternatively,  enlist 
the  aid  of  another  ham  a  half-mile  or  so 
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away.  His  receiver  shouldn*t  be  overloaded 

by  your  signal^  if  your  dummy  load  is  a  good 
one  (although  the  chances  are  fairly  good 
that  he  wOl  be  able  to  find  it).  Increase 
power  until  his  S-meter  gives  a  comfortably 

high  rLading  on  your  main  signal,  but  not 

higher  than  S9.  Then  have  him  search  the 
regions     where     your     receiver     indicated 

spurious  signals.  If  the  signals  you  found 
were  the  result  of  overload  in  your  receiver, 
he  shouldn't  be  able  to  locate  them.  Similar- 
ly, if  they  were  actually  present  in  your 
transmitter's  output ,  they  should  be  equally 
detectable  to  him. 

If  the  spurious  signals  were  due  to  re* 
ceiver  overload,  then  incase  the  shielding  and 
filtering  of  your  transmitter,  receiver,  or 
both.  Most  modern  transmit ters^  in  these 
days  of  potential  TVlj  have  reasonably 
adequate  shielding  and  filtering.  Few  hanis 
do.  The  siiielding  and  filtering  required  are 
the  same  as  that  required  to  TVI-proof  a 
transmitter.  Details,  of  course,  will  vary 
from  receiver  to  receiver. 

In  order  to  describe  the  measurement 
teclinique,  let's  assume  that  your  receiver 
passed  tliis  initial  test  and  has  adequate 
shielding  and  filtering  so  that  the  only  signal 
you  detected  was  your  own  carrier.  Adjust 
transmitter  power  level  to  provide  a  con- 
venient reference  level  on  your  receiver's 
S-meter  with  carrier  alone.  It  need  not  be 
high,  since  it  is  merely  a  reference  point.  The 
level  should  be  considerably  higher  than  that 
at  which  you  made  the  initial  test,  though, 
so  that  if  any  spurious  signals  are  present  in 
the  output  they  wOl  now  be  strong  enough 
to  be  detected- 

Now  search  the  regions  of  the  spectrum 
in  which  you  suspect  the  spurious  outputs 
might  be  present.  If  you  find  one,  keep  the 
recpiver  tuned  to  it  and  increase  the  trans- 
mitter's output  until  the  strength  of  the 
spurious  signal  is  equal  to  the  reference  level 
at  which  you  set  the  carrier  initially.  Keep 
track  of  how  much  you  had  to  increase  the 
transmitter  power  to  do  tliis.  The  ratio  of 
new  transmitter  power  to  original  transmit- 
ter power,  when  converted  to  dB,  will  give 

you  an  accurate  measure  of  the  strength  of 
the  spurious  signal. 

The  measurement  of  strength  will  be 
accurate,     despite     inaccuracies     in     your 


S-meter's  calibration,  because  the  S-meter  is 
used  only  as  an  indicator  or  reference  point, 
and  not  to  make  the  measurement  itself.  To 
put  it  another  way,  the  S-meter  only  teUs 
you  when  you  have  increased  power  enough 
to  make  the  spurious  signal  as  strong  as  the 
carrier  was  originally.  The  measurement  is 
the  comparison  of  transmitter  power  in  the 
beginning  and  transmitter  power  necessary 
to  bring  the  spurious  signal  up  to  the 
strength  of  the  original  carrier. 

Checking  across  a  wide  stretch  of  the 
spectrum  by  this  technique  is  a  tedious 
business— but  we  never  claimed  it  would  be 
quick.  It  is  a  practical  way  to  check  for 
spurious  output,  with  little  test  equipment. 
It  can  also  be  used  to  check  the  modulation 
index  of  an  FM  signal  (by  locating  the  point 
at  which  carrier  disappears  as  modulation 
index  is  increased),  and  with  minor  varia- 
tions to  check  both  carrier  and  sideband 
suppression  of  an  SSB  signal. 

The  station  receiver  can  also  double  as  a 
sensitive  rf  vtvm.  The  rf  vtvm  is,  essen- 
tially, an  instrument  for  measuring  rf  vol- 
tages which  are  very  small  to  begin  with.  If 
an  accurate  measurement  of  the  voltage  is 
desired,  an  accurate  standard  for  comparison 
will  be  necessary— but  most  uses  of  rf  vtvm 
are  more  concerned  with  the  presence  or 
absence  of  rf  voltage  at  some  specific  fre- 
quency, or  its  relative  strength  as  some 
adjustment  is  varied,  and  for  these  no 
standard  is  needed. 

The  procedure  for  using  the  receiver  as  a 
vtvm  is  essentially  the  same  as  that  for 
making  a  spectrum  analyzer  of  it.  You  tune 
in  the  signal,  and  use  the  S-meter  as  an 
indicator  of  signal  strength. 

If  your  receiver  has  no  S-meter,  don't  let 
that  stop  you.  Simply  connect  your  vtvm  to 
the  avc  line  (most  easily  located  at  the  cold 
end  of  the  first  i-f  transformer,  where  a 
bypass  capacitor  and  isolation  resistor 
should  be  connected)  and  measure  the 
relative  voltage  there.  If  you  have  no  vtvm, 
it*s  still  possible  to  get  a  fair  indication  by 
connecting  the  vom  to  measure  screen 
voltage  on  any  controlled  i-f  tube;  unless  the 
screens  are  fed  from  a  regulated  source  (and 
in  a  well-designed  receiver  with  avc,  they 
won't  be,  because  the  variation  of  screen 
voltage  with  avc  level  helps  smooth  out  the 
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avc  action  of  the  receiver  and  compensate 
for  some  nonlinearities  inherent  in  the  de- 
sign of  the  tubes)  this  will  give  you  the 
desired  measure  of  signal  strength*  Screen 
voltage  will  rise  witli  increasing  signal 
strength,  as  the  avc  voltage  reduces  the 
tube's  cathode  current. 

The  frequency  counter  or  EPUT  meter  is 
a  bit  more  complex  to  simulate  with  a 
restricted  list  of  test  gear,  because  its 
purpose  is  to  measure  frequency  of  an  ac 
signal  over  a  very  wide  range,  and  the 
cheap-and*dirty  techniques  cover  only 
limited  ranges. 

A  frequency  counter  consists  of  several 
different  kinds  of  circuits.  One  actually 
counts  the  individual  cycles  of  the  signal  and 
tallies  them  up  on  the  visual  indicators. 
Another  provides  an  accurate  time  reference- 
Still  another  acts  as  a  gate,  to  apply  the 
input  signal  to  the  counting  circuits  for  a 
specified  period  of  time  and  then  to  shut  it 
off. 

AD  together,  the  circuits  actually  count 
the  number  of  cycles  of  the  input  signal 
which  occur  during  the  time  the  gate  is 
open,  and  display  the  resulting  count  on  a 
set  of  indicators.  If  the  input  signal  is 
ordinary   60   Hz  ac  power  and  the  selected 

time  interval  is  one  second,  the  resulting 
count  may  be  59,  60,  or  61,  depending  upon 
what  fraction  of  a  cycle  happens  to  get  cut 
off  at  the  beginning  or  end  of  the  one- 
second  measurement  interval. 

Setting  the  time  base  to  10  seconds 
provides  an  extra  digit  of  accuracy.  The 
indication  now  will  probably  be  59.9,  60*0, 
or  60- L  Going  up  to  a  100-second  base  adds 
still  another  digit,  but  your  power  company 
probably  doesn^t  keep  the  frequency  any 
more  constant  than  0.1  Hz  either  side  of  the 
nominal  60. 

Most  commercial  frequency  counters 
offer  at  least  5 -digit  readings^  but  few  of 
them  offer  time  bases  longer  than  100 
seconds.  The  frequency  range  usually  runs 
from  I  Hz  or  so  at  the  low  end,  up  into  the 
VHP  region,  with  time  bases  as  short  as  a 
microsecond  for  measurement  of  very  lilgh 
frequencies. 

To  measure  frequency  in  the  ham  shack, 
it's  not  very  practical  to  attempt  to  duph- 
cate      the      frequency-counter      approach. 


Instead,  we  usually  divide  the  ac  spectrum 
into  three  or  four  different  ranges,  and  use 
different  techniques  for  each.  For  everything 
except  VHF  and  above,  the  basic  technique 
is  that  of  comparing  the  unknown  frequency 
to  a  known  standard. 

At  audio  frequencies,  our  standards  can 
be  60  Hz  ac  from  the  power  line,  tuning 
forks,  or  the  440  Hz  and  600  Hz  signals 
broadcast  by  WWV,  Another  standard  some- 
times used  is  a  well-tuned  piano. 

The  ear  can  be  used  as  a  comparison 
device  with  surprising  accuracy;  while  few 
persons  have  perfect  pitch,  most  of  us  can 
tell  when  two  tones  differ  in  pitch-so  if 
enough  standards  are  available,  at  least  one  is 
likely  to  be  fairly  close  in  frequency  to  the 
unknown  signal, 

A  variable-frequency  audio  oscillator  can 
be  calibrated  by  comparison  against  several 
standards^  and  then  used  as  a  secondary 
standard  for  comparison  to  the  unknown, 
with  the  ear  still  serving  as  a  zero-beat 
indicator. 

Yes,  we  know  a  variable-frequency  audio 
oscillator  wasn't  on  our  list  of  equipment— at 
least,  not  under  that  name.  But  the  bfo  of 
the  station  receiver,  together  with  any 
source  of  steady-frequency  rf  such  as  the 
transmitter's  oscillator,  provides  a  most 
handy  source  of  audio  tones,  and  is  usually 
continually  variable  throughout  the  audio 
range! 

To  increase  accuracy  of  such  measure- 
ments, a  scope  can  be  used  as  an  indicator  of 
zero-beat  rather  than  trusting  the  ear.  Just 
connect  the  scope*s  vertical  input  leads 
across  the  variable  audio  oscillator's  output, 
and  the  horizontal  input  leads  to  the 
unknown  signal.  If  the  two  signals  differ  in 
frequency,  the  tube  will  display  a  pattern  of 
varying  complexity.  When  the  frequencies 
become  identical  (zero  beat),  the  pattern 
win  be  either  a  straight  line,  a  circle,  or  an 
ellipse.  If  it's  an  ellipse,  it  may  appear  to  be 
rotating,  and  shift  through  the  circle  and 
straight-line  conditions  as  it  rotates.  This 
indicates  a  very  slight  difference  in  fre- 
quency; the  difference  in  cycles  per  second 
is  equal  to  the  number  of  times  per  second 
the  pattern  rotates.  Keeping  this  in  mind,  it*s 
easy  to  measure  a  difference  of  as  little  as 
0.01  Hz  in  the  two  frequencies;  whether  the 
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final  frequency  measurement  has  this  ac- 
curacy will  be  determined  entirely  by  the 
accuracy  of  the  standard  you*re  using. 

When  the  unknown  frequency  is  above 
the  audio  range,  the  same  basic  technique  is 
stiU  used  but  the  source  of  frequency  stan- 
dards differs,  A  standard-frequency  crystal 
oscillator  is  handy  to  have  in  this  case;  refer 
to  your  junkbox  and  rig  one  up.  Zero-beat  it 
against  WWV,  using  the  af  measurement 
technique  to  get  as  much  accuracy  as  you 
can.  You  now  have  a  source  of  rf  of  known 
frequency— the  usual  standard  is  100  kHz, 

The  frequency  of  the  unknown  signal  is 
first  approximated  by  comparison  to  other 
signals  of  known  frequency.  Then  you  turn 
on  the  frequency  standard^  and  count 
harmonics  of  it  from  some  known  point.  An 
easy  point  for  most  of  us  to  locate  in  any 
ham  band  is  the  lower  band  edge;  this  is  also, 
always,  a  harmonic  of  100  kHz,  and  so  when 
the  receiver  is  tuned  approximately  to  the 
lower  limit  the  harmonic  of  the  standard  will 
mark  the  exact  band  limit.  Other  known 
points  in  the  spectrum  may  be  located  in  the 
same  manner— if  necessar>%  by  counting  mul- 
tiples of  100  kHz  from  the  nearest  ham 
band. 

The  100  kHz  standard  permits  the  un- 
known signal  to  be  bracketed  between  two 
points  100  kHz  apart*  and  it's  usually  not 
too  difficult  to  determine  which  of  these 
two  it's  closest  to.  This  locates  the  fre- 
quency of  the  unknown  signal  to  someplace 
inside  an  area  50  kHz  wide;  for  many 
purposes  this  is  close  enough.  If  not ^  we  call 
upon  a  second  frequency  standard.  This  is  a 
multivibrator  or  frequency  divider,  slaved  to 
the  100  kHz  unit,  which  provides  a  10  kHz 
signal  as  accurate  as  the  100  kHz  original.  By 
switching  it  on,  and  counting  harmonics  as 
we  tune  up  from  the  known  100  kHz 
harmonic,  we  can  bracket  the  unknown 
signal  between  two  10  kHz  harmonics  of 
known  frequency. 

If  even  this  isn't  accurate  enough,  we're 
not  done.  The  10  kHz  frequency  is  witliin 
the  audio  range,  and  we've  bracketed  our 
unknown  between  two  of  these  points  so  the 
error  in  our  measurement  tiiis  far  cannot 
exceed  5  kHz.  All  we  need  do  is  measure  the 
beat  frequency  between  our  unknown  and 
the  nearest   10  kHz  harmonic  (that  is,  the 
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lowest  frequency  in  the  receiver's  output), 
using  audio  measurement  techniques,  to 
locate  the  unknown  frequency  to  an  ac- 
curacy limited  only  by  that  of  our  standard. 

This  technique  for  measuring  rf  fre- 
quencies works  equally  well  from  the  bot- 
tom of  the  rf  region  up  to  the  VHF  area;  as 
frequency  increases,  the  number  of  100  kHz 
harmonics  becomes  a  bit  large  so  that  VHF 
workers  customarily  use  still  a  third  standard 
oscillator  set  to  1  MHz  to  obtain  a  good 
starting  point,  but  the  technique  remains 
basically  unchanged. 

By  the  time  we  get  to  50  MHz  or  so, 
however,  the  strength  of  the  10  kHz  har- 
monics is  getting  a  bit  weak.  Somewhere  in 
this  region,  most  of  us  switch  to  a  com- 
pletely different  measurement  technique 
which  depends  upon  the  constant  relation- 
ship between  frequency  and  wavelength. 
Rather  than  measuring  frequency  in  terms  of 
time,  it  becomes  easier  to  measure  wave- 
length in  terms  of  distance. 

For  this,  we  use  what  are  known  as 
Lecher  wires*  The  term  presumably  lias 
nothing  to  do  with  dirty  old  men.  A  set  of 
Lecher  wires  consists  essentially  of  a  parallel- 
wire  transmission  line  which  is  at  least  one 
wavelength  long.  For  50  MHz  use,  that's  just 

under  20  feet.  One  set  will  suffice  for  all 
measurements.  In  addition  to  the  two  taut 
parallel  wires  of  the  transmission  Une,  which 
must  be  uninsulated  and  supported  only  at 
their  ends,  we  have  a  shorting  block  which 
shorts  the  two  together  and  which  can  be 
moved  the  length  of  the  wires,  and  a 
connector  at  one  end  to  connect  the  wires  to 
the  transmitter  output.  Often,  the  shorting 
block  includes  some  indicator  of  rf  current 

such  as  a  pilot  lamp.  In  another  version  of 
Lecher-wire  technique,  the  short  is  left 
permanently  in  place  at  one  end  of  the  wires 
and  the  transmitter  is  connected  to  the  other 
end;  in  this  case,  an  indicator  of  rf  voltage  is 
arranged  so  that  it  can  be  moved  the  length 
of  the  wires  to  measure  voltage  between  the 
two  conductors  at  any  point  along  their 
length. 

The  idea  behind  the  Lecher  wires  is  that 
every  condition  whicli  exists  on  a  trans- 
mission line  will  exactly  repeat  itself  every 
fuU  wavelength  down  that  line,  and  many 
conditions   such   as   peak   absolute  voltage 


(witliout  regard  to  phase)  will  exactly  repeat 
every  half-wavelength, 

Thus  If  a  transmitter  is  coupled  to  a  set  of 
Lecher  wires  with  the  shorting  bar  set  at  the 
far  end,  and  adjusted  for  a  specific  amount 
of  plate  current  at  resonance,  and  then  the 
shorting  block  is  moved  closer  to  the  trans- 
mitter, the  conditions  under  which  the 
transmitter's  output  stage  operates  wiU 
change  as  the  shorting  block  moves.  When 
the  block  has  been  moved  exactly  a  half 
wavelength,  however,  the  conditions  will 
have  returned  to  the  exact  duplicate  of  those 
at  the  start,  and  the  plate  current  will  again 
be  what  it  was  at  the  beginning.  Simply 
measuring  the  distance  through  which  the 
block  was  moved  and  multiplying  by  two 
tells  us  the  wavelength;  converting  wave- 
length to  meters  and  dividing  the  result  into 
300  gives  us  the  frequency  in  MHz. 

As  described,  the  Lecher  wires  can  be 
used  only  to  measure  frequency  of  a  trans* 
mitter,  and  that  is  their  most  usual  use.  They 
can,  however,  be  used  as  a  tunable  trap  to 
trap  out  the  signal ,  and  thus  can  be  used  to 
measure  frequency  of  signals  other  than 
those  produced  by  a  transmitter— if  you  have 
a  receiver  capable  of  detecting  the  signal 
being  measured.  The  technique  is  similar;  the 
signal  being  measured  is  coupled  to  the 
receiver,  and  the  Lecher  wires  are  connected 
in  parallel  with  the  receiver  input.  The 
receiver  S-meter,  or  a  similar  indicator  rigged 
up  as  we  discussed  earlier  in  connection  with 
rf  vtvm*s,  is  used  to  indicate  signal  strength. 
At  some  positions  of  the  shorting  bar,  signal 
strength  wiU  reach  maximum,  and  at  other 
positions  of  the  shorting  bar 3,  signal  strength 
will  be  minimum.  The  distance  between  two 
points  of  either  maximum  or  minimum 
strength  will  be  a  half  wavelength;  you  can 
use  whichever  is  easiest  to  detect. 

The  impedance  bridge  is  a  device  for 
measuring  the  impedance  of  any  circuit  at 
any  specific  frequency,  and  this  is  the 
hardest  of  all  the  lab-type  instruments  to 
duplicate  in  a  cheap-and-dirty  version  with 
Umited  test  gear.  Fortunately ^  its  major  use 
for  ham  purposes  is  in  the  matching  of 
antennas  to  transmitters  and  feedlines,  and 
this  application  can  be  simulated  by  simple 
measurement  of  swr  on  the  feedline. 


To  measure  swr  on  a  feed  line,  locate  a 
point  on  the  feedline  at  which  the  rf  voltage 
is  at  a  maximum.  This  is  simple  with 
open-wire  feedlines  and  not  too  difficult 
with  twin-lead,  but  coax  poses  a  difficult 
problem  not  easily  solved.  When  the  rf 
voltage  maximum  is  located,  if  the  fre- 
quency is  known  you  can  find  the  voltage 
minimum  point  a  quarter- wavelength  in 
either  direction  from  the  maximum  point. 
The  vswr  is  simply  the  ratio  of  maximum 
voltage  to  minimum  voltage. 

At  sufficiently  high  frequencies,  a  variant 
of  the  Lecher  wires  can  now  be  used  to 
adjust  the  swr  to  unity.  This  consists  of  a 
length  of  open-wire  transmission  Une  with  an 
adjustable  short,  at  least  a  half  wavelength 
long,  which  is  connected  across  the  load  (or^ 
alternately,  at  some  multiple  of  half  a 
wavelength  back  from  the  load).  By  moving 
the  short  along  this  hne,  tlie  swr  can  be 
changed  to  anything  from  unity  to  infinity. 
The  principle  is  that  the  impedance  of  the 
**tuning  stub"  changes  from  zero  to  ii^finite 
as  the  shorting  stub  moves  through  a  quarter 
wavelength  distance,  and  is  either  capacitive 
or    inductive,    depending    on    whether    the 

stub's  effective  length  is  greater  or  less  than 
a  quarter  wavelength. 

When  the  stub  is  adjusted  to  bring  swr  to 
unity  (LO  to  1),  then  the  impedance  of  the 
stub  is  exactly  canceling  any  reactance  in  the 
load  itself,  and  the  resistive  element  of  the 
stub's  impedance  is  bringing  the  load's  resis- 
tance to  a  match  as  well  The  impedance  of 
the  stub  can  be  calculated  from  its  length, 
and  a  bit  more  calculation  will  reveal  the 
impedance  of  the  load. 

This  technique  is  actually  that  employed 
in  most  microwave  labs;  instead  of  a  "tuning 
stub"  they  call  the  adjustable  element  a 
*'slotted  line,"  and  they  perform  the  calcula- 
tions graphically  by  means  of  a  "Smith 
chart."  The  result  is  the  most  accurate 
measurement  now  possible  of  rf  impedance 
at  very  high  frequencies-but  it's  more 
trouble  than'most  of  us  find  convenient. 

Why  Use  An  Oscilloscope?  You  may 
recall  that  our  list  of  minimum  test  equip- 
ment did  not  include  an  oscilloscope,  yet  the 
scope  is  one  of  the  most  convenient  of  aU 
test  instruments  to  use  and  many  hams 
working  with  RTTY  or  sideband  feel  that 
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the  scope  is  as  indispensable  as  a  receiver  or 

a  transmitter.  Let's  examine  the  instrument 

in  detail  and  find  out  why  it's  so  convenient. 

An  oscilloscope— any  oscilloscope —is  built 

around  a  cathode  ray  tube.  In  addition 
to  the  tube  itself,  the  scope  includes  power 
supplies.  Most  scopes  also  include  amplifiers 

to  drive  both  the  vertical  and  horizontal 
deflection  plates  of  the  tube,  and  a  hori- 
zontal-sweep circuit  of  some  type  to  provide 
a  "time  base/* 

The  differences  between  scopes  are,  for 
the  most  part,  differences  in  the  deflection 
amplifiers  and  in  the  horizontal  sweep  cir- 
cuitry. An  inexpensive  "general-purpose"  or 
"service"  scope  typically  has  a  vertical  de- 
flection amplifier  with  frequency  response 
from  the  subsconic  up  into  the  low  rf  region 
(5  Hz  to  500  kHz,  fr^awewtly),  a  horizontal 
amphfier  with  more  restricted  bandwidth^ 
and  a  sweep  oscillator  which  provides  a 
sawtooth  waveform  from  15  to  20  to 
200,000  pulses  per  second. 

More  expensive  ^'service"  instruments  of- 
ten provide  a  vertical-amplifier  frequency 
response  from  do  up  to  4  or  5  MHz,  to 
provide  the  capability  of  viewing  all  key 
waveforms  in  a  color -TV  chassis. 

"Lab-type"  scopes  are  more  elaborate; 
they  may  provide  amplifiers  with  frequency 
response  from  dc  up  to  50  or  100  MHz,  with 
much  more  accurately  calibrated  '*trig- 
gered-sweep"  or  even  "delayed  sweep"  time- 
base  circuits.  The  '*X-Y"  scope  has  identical 
vertical  and  horizontal  amplifier  circuits. 
There  are  almost  as  many  variations  as  one 
can  imagine- 
But  while  the  variations  among  scopes  lie 
mainly  in  the  associated  amplifiers  and  time 
bases,  the  heart  is  the  cathode  ray  tube 
itself;  it  provides  the  characteristics  which 
mak^e'the  scope  useful. 

Like  any  other  vacuum  tube,  the  cathode 
ray  tube  (crt)  contains  a  heater,  a  cathode, 
and  a  grid.  But  there  the  similarities  end. 
Instead  of  a  plate,  the  crt  contains  several 
additional  electrodes  known  as  "focus"  elec- 
trodes, and  an  "accelerator"  electrode.  In 
addition^  the  crt's  used  in  most  scopes 
contain  two  pairs  of  "deflection  plates." 
And  finally,  the  "face*"  of  the  tube  is  coated 
on  the  inside  with  a  "phosphor,"  which  is  a 


substance  that  glows  when  struck  by  rapidly 
moving  electrons. 

The  heater  brings  the  cathode  to  a 
temperature  wMch  permits  electrons  to  boil 
off  its  surface^  and  these  electrons  are 
attracted  toward  the  focus  and  accelerator 
electrodes,  passing  through  the  grid  structure 
en  route. 

However,  the  shapes  of  all  these  elec- 
trodes are  such  that  the  electrons— at  least, 
most  of  them— never  reach  either  the  focus 
electrode  of  the  accelerator  directly.  Instead, 
the  same  electric  forces  which  attract  the 
electrons  away  from  the  cathode  shape  the 
stream  of  electrons  into  a  tight  beam,  which 
passes  through  appropriately  shaped 
openings  in  the  focus  and  accelerator  elec- 
trodes and  goes  on  to  strike  the  phosphor  at 
the  tube's  face. 

Once  the  electrons  hit  the  phosphor,  they 
can  bounce  back  in  all  directions  inside  the 
tube  and  thus  make  their  way  to  the 
accelerator,  completing  the  electric  circuit. 
When  the  electron  beam  strikes  the  phos- 
phor, though,  it  creates  a  glow  where  it 
hit-^and  that's  the  whole  purpose  of  the  crt 
in  the  first  place. 

The  intensity  of  the  glow  depends  on  the 
number  of  electrons  which  hit  the  screen 
(phosphor)j  and  this  is  in  turn  controlled  by 
the  grid-cathode  bias  of  the  crt  just  as  in  a 
conventional  vacuum  tube. 

The  physical  size  of  the  beam  depends 
upon  the  balance  of  the  forces  which  shape 
the  beam  in  the  first  place^  and  so  is  affected 
by  many  things.  The  beam  intensity,  the 
speed  at  which  the  electrons  are  traveling ^ 
and  the  relative  voltages  between  focus 
electrode  and  cathode  and  between  focus 
electrode  and  accelerator  all  have  some 
effect  upon  beam  size.  The  major  control  of 
beam  size  is  the  voltage  present  between 
focus  electrode  and  cathode.  If  the  other 
factors  are  in  the  right  general  area,  the 
voltage  on  the  focus  electrode  can  be  adjus- 
ted to  shape  the  beam  into  the  smallest 
possible  physical  size— or,  by  analogy  with 
optics,  to  "focus"  the  beam  to  an  apparent 
point,, 

The  speed  at  which  the  electrons  in  the 
beam    are    traveling   is   determined   by   the 

voltage    between    accelerator  and   cathode, 

The  greater  the  Voltage,  the  faster  the  beam. 
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Since  the  electrons  are  packing  more  energy 
when  they  move  faster,  this  will  also  affect 
beam  intensity.  Most  crt's  operate  with 
voltages  of  1  to  25  kV  between  accelerator 
and  cathode;  typical  values  for  a  5-inch  crt 
would  be  about  2000  volts.  The  high  voltage 
is  required  because  of  the  physical  distance 
between  cathode  and  accelerator,  and  also  in 
order  to  estabhsh  the  proper  "electron  bal- 
listics" to  permit  focusing  action.  While  the 
voltage  is  high,  the  current  is  very  small, 
normally  being  in  the  microampere  range. 

The  combination  of  heater,  cathode,  grid, 
focus,  and  accelerator  is  known  as  an 
"electron  gun*"  The  electron  gun  supplies  a 
steady  stream  of  electrons  in  a  nice  tight 
beam,  but  all  that  does  on  the  screen  is 
produce  a  single  intense  dot  of  light.  For  the 
tube  to  serve  any  useful  purpose,  that  dot 
must  be  moved  about  on  the  screen  and 
that's  the  purpose  of  the  deflection  plates. 

The   two   pairs   of  deflection  plates  are 

arranged  at  right  angles  to  each  other,  so 

that  the  beam  passes  halfway  between  the 
two     plates     of    each  'pair    on    its    way 

from  electron  gun  to  screen  (some  crt's 
use  **postdefIection  acceleration,"  with  an 
additional  accelerator  between  deflection 
plates  and  screen,  but  this  is  a  comphcation 
we  won't  go  into  here;  the  principles  are 
similar). 

The  electrons  in  the  beam  are,  of  course, 
negative  charges,  and  are  subject  to  the  laws 
of  electrostatic  attraction  and  repulsion. 
Thus,  if  one  plate  in  a  pair  is  made  positive 
with  respect  to  the  beam,  the  beam  will  be 
attracted  toward  that  plate.  If  the  other 
plate  goes  negative  at  the  same  time,  the 
beam  will  be  repelled  from  the  negative  plate 
and  attracted  toward  the  positive  one.  By 
independently  adjusting  the  voltages  on  each 
pair  of  plates,  the  beam  can  be  moved 
to  any  desired  location  on  the  crt  screen. 

In  practice,  both  plates  of  each  pair  are 
usually  kept  at  approximately  the  same 
voltage^  which  is  usually  150  to  300  volts 
more  positive  than  the  accelerator.  To  keep 
things  within  reasonable  limits,  many  scopes 
have  the  crt  hooked  up  so  that  its  cathode  is 
2000  volts  negative  with  respect  to  ground, 
its  accelerator  is  at  ground  level,  and  the 
deflection  plates  are  200  to  300  volts 
positive  to  ground.  This  permits  direct  con- 


nection from  the  deflection  amplifier  plates 
to  the  deflection  plates  of  the  crt  for  better 
low-frequency  response,  and  all  the  high- 
current  voltages  are  kept  to  moderate  levels. 
In  such  a  hookup,  the  deflection  plates  are 
still  around  2200  volts  positive  with  respect 
to  the  crt  cathode,  however.  The  exact  ratio 
of  voltages  between  one  plate  and  the  other 
of  each  pair  is  adjusted  as  necessary  to  put 
the  electron  beam  in  the  center  of  the  screen 
with  no  signals  apphed;  this  is  the  purpose  of 
the  ^'centering"  controls  on  the  scope. 

The  signals  to  be  displayed  on  the  scope 
are  then  applied  to  the  deflection  plates,  and 
thus  move  the  spot  around  the  crt  screen  in 
a  manner  determined  by  the  waveform  and 
intensity  of  the  signals.  If  a  sine-wave  signal 
is  applied  to  the  vertical  plates  while  a 
sawtooth  signal  is  applied  to  the  horizontal 
plates,  the  resulting  spot  movement  will 
trace  a  conventional  ''picture"  of  the  sine- 
wave  on  the  screen. 

Like  the  more  conventional  dc  meter 
movement,  the  scope  changes  an  electrical 
force  into  visible  movement  of  something. 
Where  the  ordinary  meter  moves  a  pointer 
which  has  considerable  weight  and  Umited 
speed  of  response,  however,  the  scope  is 
moving  an  electron  beam  which  has,  for  all 
practical  purposes,  no  weight  or  inertia  at  all 
and  so  is  capable  of  almost  unlimited 
response  speed.  An  ordinary  dc  meter 
cannot  follow  the  fluctuations  of  a  20  Hz 
signal  rapidly  enough  to  be  read  con- 
veniently; an  ordinary  scope  can  easily  dis- 
play variations  in  a  50  MHz  signal,  if  its 
deflection  amplifiers  are  bypassed  and  the 
signal  connected  directly   to  the  deflection 


This  rapid  response,  and  the  ability  to 
draw  waveform  pictures  which  correspond 
to  the  way  most  of  us  imagine  waveforms, 
are  the  two  features  that  give  the  scope  its 
chief  value.  There's  something  about 
actually  seeing  a  signal  that  no  amount  of 
indirect  measurement  can  provide. 

We've  already  mentioned  the  use  of  the 
sawtooth  or  *^time  base"  horizontal  sweep 
for  waveform  viewing,  but  the  scope  is 
equally  useful  as  a  direct  comparison  instru- 
ment. If  one  signal  is  applied  to  the  vertical 
plates  and  another  signal  to  the  horizontal 
plates,   the  resulting  display   on  the  screen 
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will  be  an  instantaneous  comparison  of  the 
two  signals.  If  one  signal  is  an  unknown 
frequency  while  the  other  is  the  known 
standard  (or,  better  yet,  an  adjustable- 
frequency  secondary  standard),  the  screen 
display  will  provide  an  indication  of  the 
relationship  between  the  two  frequencies.  If 
the  display  is  a  stationary  pattern,  the 
unknown  is  an  exact  harmonic  of  the  stan- 
dard or  vice  versa;  at  any  rate^  one  of  the 
frequencies  is  an  exact  multiple  of  the  other. 
If  the  pattern  moves,  the  relationship  is  not 
exact. 

The  signals  being  compared  do  not  have 
to  be  completely  separate  signals,  A  signal 
can  be  compared  against  itself.  If  the  same 
signal  is  applied  to  both  the  horizontal  and 
the  vertical  plates,  the  screen  display  will  be 
a  single  line  inclined  at  a  45  degree  angle 
from  the  horizontal.  If  the  vertical  plates  are 
fed  by  the  signal  from  the  output  of  an 
amplifier's  input,  the  display  will  show  the 
effect  of  the  amplifier  on  the  signal.  Since 
the  amplified  signal  is  stronger  than  the 
input  signal,  the  vertical  deflection  will  be 
greater  than  the  horizontal  and  the  display 
will  be  moved  nearly  vertical.  If  the  only 
thing  the  amplifier  does  to  the  signal  is  to 
amplify  it,  this  will  be  the  only  difference  in 
the  displayed  signal.  If  the  amphfier  also 
introduces  distortion,  though,  the  vertical 
plates  will  get  the  distortion  components  of 
the  signal  and  the  horizontal  plates  will 
not— and  the  display  will  no  longer  be  a 
straight  line!  Instead ^  it  will  show  ''squig- 
gles"  indicating  the  presence  of  distortion. 

If  the  amplifier  changes  the  phase  of  the 
signal,  the  display  won't  be  a  straight  line 
either— instead,  it  will  be  an  ellipse  or  a  circle 
(which  depends  upon  the  amount  of  phase 
shift  introduced  by  the  amplifierX 

Since  this  comparison  is  essentially  that 
of  a  signal  against  an  amplified  version  of 
itself,  it  can  be  used  at  any  frequency  to 
which  the  deflection  plates  can  respond.  In 
practice,  this  means  any  frequency  below 
the   UHF   region. 

If  linearity  of  an  rf  amplifier  is  being 
checked  by  this  method,  though,  it's  often 
more  convenient  to  modulate  the  rf,  then 
use  detectors  at  both  the  input  and  output 
test  points  to  convert  the  modulated  rf  to 
audio   and   make  the  actual  comparison  on 


the  audio  components  rather  than  the  rf 
itself-  When  this  is  done,  the  scope's  internal 
amplifiers  can  be  used,  and  the  effects  of  the 
amplifier's  gain  canceled  out  by  amplifying 
the  input-side  signal  a  corresponding  amount 
more  than  the  output-side  signal.  This  often 
makes  the  distortion  easier  to  see,  since  it  is 
normally  very  small  in  comparison  to  the 
original  signal  leveL 

What  are  dB?  It's  almost  impossible  to  do 
anything  in  radio  any  more  without  running 
into  "dB/"  the  abbreviation  for  "decibels." 
It's  also  almost  impossible  to  find  anyone 
capable  of  giving  a  brief  yet  clear  and 
accurate  description  of  what  these  beasties 
really  are.  Let's  give  it  a  try,  anyway. 

The  word  "decibel,"  itself,  is  the  standard 
metric-system  indication  for  a  unit  of  mea- 
surement wliich  is  one-tenth  of  a  "bek"  This 
doesn't  help  much^  because  even  fewer 
persons  are  familiar  with  '*bels." 

The  ''bel"  is  the  unit  of  power  ratio,  and 
simply  indicates  a  10-to-l  power  ratio,  A 
lOO-watt  amplifier  is  one  "bel"  more  power- 
ful than  is  a  10-watt  unit,  and  similarly  the 
10-watt  unit  is  one  "bel"  more  powerful 
than  a  1 -waiter. 

This  makes  it  appear  that  a  lOO-watt  rig 
would  be  only  two  "^'bels"  more  powerful 
than  a  l-watt  outfit— and  that's  exactly 
right.  Each  ''bel"  indicates  an  additional 
lO'time  increase  in  power,  so  that  two 
*'bels"  means  10  times  10  or  100  limes  as 
much  power. 

It  only  takes  six  "bels'*  to  make  a 
million-time  power  increase,  Saitors  who  are 
used  to  the  expression  "eight  bells  and  all's 
well"  would  be  floored  if  they  were  talking 
about  *'bels"  instead  of  "bells,"  because 
that's  a  power  ratio  of  100  million  to  1 , 

Obviously,  the  "bel"  is  far  too  large  a 
unit  for  comfortable  use.  That's  why  "deci- 
bels," which  are  only  one-tenth  as  large,  are 
the  unit  in  common  usage. 

It  might  appear  that,  since  a  decibel  is 
1/10  of  a  bel  and  a  bel  is  a  10-to-l  ratio,  a 
decibel  would  be  1/10  of  10-to-l  or  simply  a 
1-to-l  ratio.  However,  that's  not  the  case, 
and  the  reason  is  far  from  obvious.  It  comes 
about  because  of  the  way  in  which  the  ratio 
is  converted  into  a  number  to  make  the 
"bel"  unit  in  the  first  place.  To  get  one 
"bel"  from  a  ratio  of  10,  or  two  "bels"  from 
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a  ratio  of  1 00,  what  we  really  did  was  simply 
count  the  zeros  in  the  ratio.  The  number 
*'10"  has  one  zero,  so  that's  one  beL 
Similarly,  100  has  two  zeros,  so  it's  two  bels, 
A  million  is  written  as  **1"  followed  by  six 
zeros,  and  so  it's  six  bels.  And  so  forth. 

This  business  of  counting  the  zeros  is  the 
first  step  of  the  mathematical  process  called 
**taking  the  logarithm"  of  a  number.  If  the 
number  happens  to  be  an  even  multiple  of 
10,  it's  also  the  last  step  of  the  process  as 
well --but  if  it*s  not,  there's  much  more  to  it. 
The  "bel"  is  thus  defined  as  the  log  of  the 
power  ratio. 

When  we  stepped  down  from  the  massive 
*'bel"  to  the  more  conveniently  sized  '*deci- 
bel"  we  applied  our  factor  of  1/10  to  the 
unit  itself,  not  to  either  the  ratio  of  the  log 
of  the  ratio.  The  bel  is  still  what  it  always 
was;  it  just  takes  10  times  as  many  decibels 
to  make  a  beL  Since  the  bel  is  the  log  of  the 
power  ratio,  this  means  that  10  dB  =  log 
(P1/P2).  One  dB,  then,  would  be  1/10  of  log 
(P1/P2);  we  usually  write  this  equation  a 
little  differently.  We  turn  the  ratio  upside 
down  so  that  the  log  gets  multiplied  by  10 
rather  than  divided,  and  come  out  with  the 
formula  you*ll  find  in  all  the  textbooks: 
dB^101og(P2/Pl), 

WeVe  made  this  brief  excursion  into 
*'logs"  and  equations  just  to  show  where  the 
formula  came  from.  In  actual  practice,  you 
don't  need  slide  rule  or  log  tables  to  work 
with  dB  to  as  much  accuracy  as  is  ever 
needed  in  any  radio  work. 

AH  you  need  is  the  knowledge  that  an 
additional  10  dB  is  a  10-time  power  increase, 
100  dB  is  100  times,  etc*,  plus  a  knowledge 
of  the  ratios  indicated  by  each  dB  value 
from  0  through  9,  Even  of  these  9  ratios, 
you'll  normally  use  only  a  couple. 

The  ratio  for  zero  dB  is  1  to  L  If  an 
ampUfier  is  rated  for  0  dB  gain,  its  gain  is 
exactly  one.  To  see  this  most  easily,  convert 
the  dB  back  to  bels  for  a  moment.  Ten  times 
zero  is  still  zero,  so  0  dB  equals  0  bels.  The 
number  of  bels,  we  recall,  is  equal  to  the 
number  of  zeros  following  the  "1"  in  the 
power  ratio.  One  followed  by  no  zeros 
remains  one,  so  the  ratio  is  1  to  L 

The  most  important  dB-to-ratio  number 
to  remember  is  that  for  3  dB.  This  is  a 
L995-to-l  power  ratio,  which  is  so  close  to 


being  2-to-l  that  nobody  ever  pays  any 
attention  to  the  difference.  Remember  it  as 
3  dB  equals  twice  the  power. 

Back  at  the  beginning  of  this  question,  we 
saw  that  adding  dB  (or  bels)  is  the  same  as 
multiplying  the  power  ratio.  It  follows,  then, 

that  6  dB  should  be  just  barely  less  than  a 
4-to-I  ratio.  The  actual  ratio  is  3-931  to  1, 
but  4  to  1  is  close  enough  for  any  practical 
work  again. 

A  single  dB  is  a  ratio  of  1,259  to  1;  the 
easiest  way  to  remember  this  is  as  5-to-4 
ratio,  or  1 .25  to  1 .  You  don't  really  need  to 
remember  it,  except  that  it  gives  you  ths 
ability  to  figure  out  the  ratio  for  any  other 
number  of  dB. 

For  instance,  working  from  the  5/4  ratio 
for  1  dB,  we  would  get  ratios  of  25/16  for  2 
dBand  125/64  for  3  dB, 

Let's  see  what  happens  when  we  use  both 
the  3  dB  and  1  dB  values  this  way  to 
calculate  the  ratio  for  10  dB  (which  we 
already  know  is  really  10  to  1):  To  tally  up 
10  dB  from  our  3  and  1  dB  figures,  we  get 
2x2x2x(5/4).  This  comes  out  to  40/4,  or 
exactly  10  to  1.  The  small  errors  in  both  the 
2-to-l  figure  and  5-to-4  figure  have  canceled 
each  other  out. 

If  we  did  it  with  nothing  but  the  1  dB 
figure,  we  would  multiply  5/4  by  itself  10 
times.  This  comes  out  to  be 
9765625/1048576,  or  a  ratio  of  9,3+  to  1, 
In  this  case,  our  error  has  accumulated  a  bit. 
The  moral  is  clear;  when  you  figure  out  the 
other  values,  use  both  the  3  dB  and  1  dB 
values  to  keep  the  error  to  a  minimum. 

Now  let*s  use  these  facts  we  have  memo- 
rized to  find  out  the  power  ratio  indicated 
by  37  dB,  First,  we  dissect  the  number  '*37" 
into  its  components,  30+3+3+1.  The  "30'* 
gives  us  a  ratio  of  1000/K  Each  "3"  gives  us 
a  ratio  of  2/1 ,  and  the  *H"  gives  us  a  ratio  of 
5/4.  The  total  '*37'*  must,  then,  mean  a  ratio 
of  1000/1  times  2/1  times  2/1  times  5/4,  or 
4000/1  times  5/4,  which  works  out  to  be 
20,000/4  or  5000/1.  An  ampUfier  rated  for 
37  dB  gain  would,  then,  produce  a  power 
ratio  from  output  to  input  of  5000  to  L  A 
hundredth  of  a  watt  at  the  input  would 
produce  50  watts  at  the  output* 

You  may  have  noticed  that  we*ve  only 
looked  at  positive  dB  figures.  Often,  ratings 


116 


73  MAGAZINE 


are  expressed  in  negative  dB.  Wliile  it  s  just 

as  easy  (or  difficult,  as  the  case  may  be)  to 
work  the  math  for  negative  as  for  positive 
logs,  the  simple  way  out  is  to  always  think  in 
terms  of  dB  without  sign,  and  then  read  the 
sign  as  meaning  **gain"  or  "loss."  Positive  dB 
indicate  gain  and  negative  dB  indicate  loss. 
An  attenuator  rated  for  — 37  dB  from  input 
to  output  stOl  involves  a  5000/1  power  ratio, 
but  now  it*s  in  the  other  direction  and  the 
output  power  is  only  1  /5000  as  great  as  that 
at  the  input. 

*'Great/'  we  can  hear  you  mumbling, 
"but  what  about  dB  of  voltage  or  current? 
All  you*ve  mentioned  yet  have  been  power 
dB,  and  most  of  the  time  we  use  the  other 
kind!" 

Relax.  There  is  no  other  kind.  Decibels, 
any  decibels,  always  indicate  power  ratio. 
Granted,  the  textbooks  show  you  a  different 
formula  if  youVe  dealing  with  voltage  or 
current  measurements— but  that*s  just  to 
keep  you  from  having  to  convert  the  voltage 
or  current  into  power  by  using  Ohm's  law 
before  making  the  dB  conversion. 

And  since  that  "other"  formula -the  one 
that  says  dB=20  log  (El/El)— is  a  combina- 
tion of  the  dB  formula,  the  power  equation 
P=E  X  1,  and  Ohm*s  law  all  wrapped  up  in 
one  package,  it  can  get  you  into  big  trouble 
with  the  kinds  of  questions  the  FCC  puts  on 
its  exams. 

If,  on  the  other  hand,  you  fix  firmly  in 
mind  that  dB  are  measures  of  power  ratio 

and  nothing  else,  you  can't  go  wrong.  If  the 
problems  fails  to  mention  power  and  gives 
you  either  current  or  voltage  instead,  just 
convert  the  current  or  voltage  to  a  power  by 
plugging  it  into  tlie  power  equation.  Then 
use  the  decibel  relationships  we've  already 
examined. 

Many  times,  both  on  exams  and  in 
practical  work,  you  may  find  that  only  a 
voltage  or  a  current  is  given;  there's  only  half 
the  information  you  need  to  figure  out  the 
power,  Wliat  then? 

If  the  two  voltages  being  compared  are 
both  being  measured  across  the  same  (or 
equal  values  of)  resistance,  you  can  get  the 
power  by  squaring  the  voltage  and  dividing 
by  resistance.  This  is  just  a  combination  of 


the  power  equation  and  Ohm's  law;  Ohm's 
law  tells  you  the  current  given  the  voltage 
and  resistance,  while  the  power  equation 
tells  you  the  power  when  current  and 
voltage  are  known* 

As  a  matter  of  fact,  this  can  be  done  even 
when  the  resistance  values  differ!  And  when 
the  resistance  values  are  equal  or  the  same, 
you  don't  even  have  to  know  what  the 
resistance  is,  because  when  you  take  the 
ratio  of  the  two  power  figures,  the  resistance 
will  cancel  itself  right  out  of  the  calculation. 

That  means  that  ail  you  have  to  do  is  use 
the  square  of  the  voltage  in  place  of  the 
power  figure,  and  everything  we've  said 
about  dB  will  still  hold  true.  But  this  will 
work  only  if  both  voltages  are  measured 
across  the  same  resistance  value;  if  the  input 
voltage  is  measured  across  one  value  of 
resistance  and  output  voltage  is  measured 
across  some  other  resistance  value,  then  all 
bets  are  off.  For  example,  you  might  mea- 
sure 1  V  at  the  input  of  an  amplifier  across  a 
1-megohm  resistor,  and  find  IV  at  the 
output  across  a  10-ohm  load.  If  you  simply 
work  with  the  voltage  ratios,  you  have  1/2 
or  0  dB  ratio.  But  IV  across  one  megohm  is 
just  a  microwatt  (1/10000000  watt),  while 
IV  across  10  ohms  is  1/10  watt^  so  the 
amplifier  itself  must  have  a  power  gain  of 
1 00,000 -which  is  50  dB! 

In  the  one  very  special  case  of  identical 
resistances,  however,  the  ratio  of  the  squares 
of  the  voltages  can  be  used  in  place  of  the 
power  ratio;  now  as  it  happens,  one  of  the 
nice  properties  about  log-type  numbers  is 
that  the  log  of  the  square  of  any  number  is 
just  two  times  the  log  of  the  number  itself. 
Similarly,  the  ratio  of  the  squares  of  two 
numbers  is  exactly  the  same  as  the  square  of 
the  ratio  of  the  two  numbers— you  can  take 
the  ratio  either  before  or  after  squaring,  so 
long  as  the  end  result  gets  both  the  input 
and  output  voltages  squared.  That  means  all 
we  have  to  do  to  the  **power"  or  universal 
version  of  the  dB  formula  is  plug  in  ''E" 
instead  of  *T,"  and  multiply  by  two— which 
is  where  the  "other'*  formula  applies  only  to 
a  single  special  case,  while  the  "power" 
version  applies  to  everything,  , 
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Glen  E.  Zook  K9STH 
813  Brentwood  Lane 
Richardson  TX  75080 


Why  has  this  mode  made 
such  a  sweeping  Impact 
on  amateur  radio? 


The  past  few  years  have  shown  a  marked 
increase  in  the  number  of  amateurs  oper- 
ating on  the  50  MHz,  144  MHz,  and  higher 
frequency  bands.  Many  of  these  amateurs 
are  using  surplus  or  obsolete  commercial  FM 
equipment.  This  rise  in  FM  activity  is  due  to 
several  factors,  ijicluding  the  availability  of 
equipment  and  the  need  for  reliable  single- 
frequency  communications.  The  availability 
of  equipment  is  due  to  two  prime  factors: 
The  "splitting"  of  commercial  FM  channels 
has  rendered  many  older  units  unsuitable  for 
commercial  use.  Also,  recent  trends  in 
miniaturization  have  made  many  units 
obsolete  in  terms  of  size,  reliability,  and 
battery-power  consumption. 

The  need  for  a  reliable  single-channel 
system    stems    from    several    factors:    The 
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if  you've  gotta  "wait  for  an  IC-2F 

•  •  •  it's  ivortii  it! 

In  the  meantime,  here's  an  actual-size  cut  out  for  your  dashboard 


All  solid  state  deluxe  2  meter  FM  transceiver:  20  watts  in;  6 
channels;  APC;  super  hot  receiver  with  FET,  IC  and  ceramic 
filters;  beautifully  designed  and  engineered  inside  and  out. 

See  it  at  your  dealers. 


Vi^RiTRONics  Incorporated 


4 


3835  North  32nd  Street  •  Suite  6  •  Phoenix,  Arizona  85018 


average  American  is  much  more  "mobile" 
than  ever  before.  In  previous  years  of 
amateur  radio  operation,  people  in  certain 


The  average  American  is  much  more  mobile  than 
ever  before. 

areas  monitored  specific  frequencies.  Since 
almost  everyone  was  using  AM,  close 
receiving  and  transmitting  tolerances  were 
not  required.  Today,  with  the  accuracy 
needed  for  monitoring  and  transmitting  on 
specified  SSB  frequencies,  it  is  becoming  less 
and  Jess  popular  to  do  so.  Of  course,  there 
are  a  few  frequencies  that  are  monitored  in 
certain  areas,  but  these  are  relatively  rare. 
Also,  the  congestion  on  the  lower  frequen- 
cies is  increasing,  thus  requiring  more  and 
more  power  in  both  mobile  and  fixed-station 
equipment. 

The  trend  is  thus  towards  a  universal 
fixed-frequency  type  of  operation  in  cases 
where  reUabihty  and  performance  are 
required.  This  has  been  met  by  using  certain 
specified  frequencies  and  fixed -frequency 
FM  equipment.  The  most  popular  of  the 
universally  accepted  VHF  frequencies  are 
52,525  and  146.94  MHz. 

Operating  on  VHF  FM 

Operation  of  VHF  FM  is  very  much  like 
operation  on  the  lower  frequencies,  and  yet 
it  is  very  different.  It  is  like  AM,  SSB,  and 
even  CVV  in  that  there  is  much  ragchewing, 
many  technical  discussions,  and  even  emer- 
gency and  traffic  nets.  You  can  call  your 
buddy,  check  out  equipment,  and  handle 
traffic  and  emergency  situations.  It  is  quite 


unlike  SSB,  AM,  and  CW  in  that  there  is  no 
need  to  re  tune  the  transmitter  and  receiver 
every  time  you  operate;  there  is  usually  no 
background  noise  wlienever  the  frequency  is 
not  in  use  (almost  every  piece  of  commercial 
FM  gear  has  a  noise-stopping  squelch);  high 
power  is  not  needed  for  general  use;  and  the 
frequency  is  almost  constantly  monitored. 
Although  the  sudden  popularity  of  FM 
and    the  increasing  availability  of  specially 
designed  gear  threaten  to  change  the  picture, 
the  equipment   used  by  the  average  FM'er 
has    typically     been    obsolete    commercial 
equipment  previously  used  by  police,  fire, 
taxi,  utility,  and  other  groups.  This  equip- 
ment  has  a  power  output  of  from  a  few 
milliwatts  to  nearly   100  watts,  and  a  fre- 
quency   selection    of    from    one    to    four 
crystal-controlled   channels.  The  design  of 
the  equipment   is  excellent.   The  receivers 
often  have  sensitivity  figures  of  0.5 /uV  (for 
20  dB  of  noise  quieting)  or  better.  Operation 
of  the  equipment  is  quite  simple,  for  it  was 
originaUy  designed  to  be  used  by  nontech- 
nical people  in  business  or  emergency  situa- 
tions. The   controls  usually   consist   of  an 
on -off-volume    control,    a   squelch   control, 
and  a  push-to-taik  microphone. 

Many  amateurs  operate  using  "wideband" 
or  ±15  kHz  deviation.  Some  amateurs  in 
certain  areas  are  gradually  shifting  to 
"narrowband"  or  ±5  kHz  deviation.  This 
poses  no  real  difficult  problems,  for  narrow- 
band signals  can  be  received  on  wideband 
equipment  (with  an  apparent  loss  of  audio 
volumeand  subsequent  decrease  in  signal-to- 
noise  ratio).  Wideband  signals  can  rarely  be 
received  on  narrowband  equipment  without 
adjustment  of  the  transmitting  or  receiving 
equipment,  however. 

Almost  every  metropolitan  area  now  has 
at  least  one  repeater  system  which  will  pick 
up  and  reb  road  cast  signals.  In  most  cases, 
the  input  of  these  repeaters  is  146.34  MHz 
and  the  output  is  146.94  MHz.  But  in  areas 
of  extreme  spectrum  congestion,  other 
frequency  pairs  are  used. 

The  range  of  units  (without  using  a 
repeater)  varies  with  terrain  and  power 
output,  as  well  as  the  type  of  antenna  used. 
It  has  been  my  experience  that  the  average 
unit  now  in  use  by  the  amateur  FM'er  (lOW 
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output  with  a  quarter-wavelength  whip)  has 
about  a  1 5-mile  range  of  communication. 

FM  equipment  is  generally  reliable,  and 
when  it  does  become  necessary  to  either 
repair  or  service,  it  is  relatively  easy  to  work 
on.  Many  units  use  common  lube  types  in 
both  the  receiving  and  transmitting  portions, 
thus  eliminating  a  parts  scarcity  problem. 
Most  units  are  divided  into  three  distinctive 
portions:  transmitter,  receiver,  and  power 
supply,  with  interconnecling  cables.  These 
"strips"  ure  often  interchangiible  between 
units,  from  base  station  to  mobile  and  from 
mobile  to  base  station.  Trunk  mount  unils 
are  usually  ''wife  approved,"  for  the  control 


head  and  speaker  take  up  very  little  room  in 
the  car.  However,  there  is  very  little  differ- 
ence in  performance  of  trunk  mount  and 
dash  mount  units  of  the  same  type. 
Acquisition  of  Equipment 

The  old  Bugs  Bunny  cartoons  used  to 
start  with  Klraer  Fudd  reading  a  recipe  for 
rabbit  stew.  He  would  quote  the  first 
instruction  as  "First,  catch  a  wabbit."  Well, 
the  first  instruction  in  the  recipe  for  good. 
amateur  INring  is  to  first  catch  the  unit. 

Local  sources  of  equipment  vary.  The 
best  place  to  start  is  another  amateur  who  is 
already  active  on  VHF  FM.  Many  FM^ers 
keep  spare  units  around  lor  trading  and 
helping  out  newcomers.  If  you  don't  know 
any  active  FM'er  in  your  neighborhood,  then 
you  will  have  to  start  looking  elsewhere.  In 
some  localities  the  police  and  fire  forces  are 
possible  sources.  However,  many  depart- 
ments either  trade  in  older  equipment  on 
newer  models,  or  they  sell  the  units  to  the 


members    of    the   department   for  monitor 
receivers  and  for  auxiliary  squad  work. 

Another  possible  source  is  taxi  com- 
panies. The  two-way  radio  is  the  life-blood 
of  the  taxi  driver,  so  most  cars  are  usually 
equipped.  Herein  problems  also  lurk.  Many 
taxi  companies  trade  in  older  units  or  sell 
them  to  the  individual  drivers.  The  units  sold 
to    the    drivers    often   get    resold    to   other 


Many  taxi  companies  trade  in  older  units  or  sell 
them  lo  individual  drivers:  but  the  units  often  get 
passed  along  more  than  once,  and  they  come  out 
the  worst  for  wear  in  the  shuffle. 

drivers  and  so  on  until  (he  unit  is  either  so 
old  or  so  beat  up  that  it  is  good  only  for  a 

boat  anchor. 

The  modern  railroader  is  quite  dependent 
upon  communications,  so  FM  gear  is  found 
around  rail  yards.  Railroading  is  hard 
business,  and  the  equipment  often  sees 
rough  service.  However,  many  amateurs  have 
been  able  to  obtain  obsolete  equipment 
from  railroads.  !f  there  is  a  repair  center  in 
your  area,  check  with  the  purchasing  agent 
there.  If  not,  talk  with  someone  who  works 
for  the  railroad  and  find  out  who  takes  care 
of  the  radios  in  your  locality. 

Sometimes  two-way  radio  repair  shops 
are  subcontractors  to  the  major  manufac- 
turers and  some  even  buy  and  sell  two-way 
equipment.   However,   many  of  these  shops 


^ 


MARCH  1970 


121 


have  a  market  for  monitor  receivers,  system 
spares,  and  the  like,  and  do  not  like  to 
dispose  of  any  extra  pieces  of  equipment  at 
low  prices.  There  is  always  a  chance,  though, 

and  even  if  (he  personnel  do  not  have  any 
units  to  dispose  of,  they  often  have  informa- 
tion as  to  where  such  units  can  be  obtained. 

Utility  companies  usually  buy  equipment 
from  the  two-way  manufacturers  on  an 
oulriglit  basis  and  seldom  trade  in  older 
equipment.  Often  entire  fleets  of  equipment 
are  retired  at  the  same  time.  Some  com- 
panies will  sell  one  or  two  units  at  a  time 
while  others  will  only  sell  in  lots  of  5,  10,  15 
or  more  units.  In  these  cases  it  is  necessary 
for  a  group  or  club  to  purchase  the  units  in 
order  to  meet  the  minimum  purchase 
requirements.  Of  course,  some  utility 
companies  have  been  known  to  give  the 
units  to  a  club  for  distribution  to  the 
membership  —  but  such  cases  are  the 
exception. 

It  is  possible  to  purchase  either  portions 
of  units  or  complete  systems  from  com- 
panies   who    specialize   in   the   surplus   FM 


market-  These  may  be  found  by  looking 
through  the  pages  of  tliis  issue  of  73. 
However,  the  prices  are  usually  higher  than 
would  be  paid  if  obtained  locally.  One 
advantage  of  dealing  with  a  surplus  house  is 
that  you  have  some  recourse  if  you're  not 
happy  with  your  purchase  within  a  reason- 
able   period.    Several    of    the    surplus    FM 


suppliers  offer  money-back  equipment 
guarantees.  Also,  these  companies  often  have 
a  supply  of  schematics  and  other  informa- 
tion on  the  equipment. 

If  you  have  a  selection,  always  pick  a 
mobile  with  a  transistorized  power  supply 
over  a  vibrator  (and  a  vibrator  over  a 
dynamotor,  if  in  the  same  power  output 
class).  Always  remember  that  power  output 
is  the  measure  of  FM  gear,  not  power  input 
as  in  other  equipment.  If  the  unit  is  intended 
for  fixed -station  use,  pick  oul  the  highest 
powered  unit  in  best  condition,  if  a  choice  is 
available  between  several  units  pick  the 
newest  type. 

General  Conversion  Techniques 

The  first  step  in  conversion  is  to  deter- 
mine the  frequency  range  of  your  unit.  If 

the  source  is  known,  it  is  a  simple  matter  to 
check  the  operating  frequency.  If  the  source 
is  not  known,  a  look  at  the  final  tank  will 
usually  give  a  clue.  Of  course,  the  major 
manufacturers  have  a  definite  system  of 
marking  the  frequency  ranges  of  the  equip- 
ment. 

The  first  step  in  the  actual  conversion  is 

to  acquire  a  set  of  crystals  on  the  proper 
frequency-  This  is  best  accomplished  by 
ordering  commercial  grade  crystals  from  a 
crystal  company  that  typically  supplies 
crystals  to  the  two-way  industry.  I  highly 
recommend  International  Crystal  for  several 
reasons:  They  can  supply  crystals  of  the 
correct  cut  and  frequency  for  multipUcation 
when  given  the  manufacturer  of  the  equip- 
ment and  the  manufacturer's  crystal  type; 
International  guarantees  crystals  for  correct 
operation;  and  they  give  excellent  service  in 
terms  of  turnaround  time  and  warranty 
replacement,  Regardless  of  the  source  of  the 
crystals,  it  is  important  that  they  are  of  the 
correct  cut.  If  the  crystal  was  not  designed 
for  the  oscillator  circuit  used  in  the  equip- 
ment, it  may  not  ''pull"  onto  the  correct 
frequency  if  it  oscillates  at  all. 

The  next  step  is  getting  the  heater  strings 
on  the  correct  voltage.  If  the  unit  is  to  be 
used  as  a  base  station  with  an  external  ac 
supply  this  step  is  unnecessary,  for  the 
correct  heater  voltage  can  be  supplied  from 
the  ac  supply. 

Many   6V    units  liave  the  heater  strings 

divided  into  two  6V  sections  with  approxi- 
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mately  the  same  current  requiremejits  for 
each  section.  IX  this  is  the  case,  conversion  to 
12V  involves  merely  lifting  the  ground  side 
(if  any)  on  one  half  of  the  heater  strings  and 
forming  a  series— parallel  arrangement.  It  is 
necessary,  however,  to  retain  a  balance  in 
current  requirements.  That  is,  do  not  put  a 
section  requiring  5 A  of  heater  current  in 
series  with  a  section  requiring  6.5A,  etc.  A 
small  difference  can  be  tolerated,  but  the 
better  the  match,  the  better  the  perfor- 
mance. In  units  where  the  ^'strings''  do  not 
exist,  it  is  necessary  to  calculate  the  heater 
current  requirements  and  then  develop  the 
necessary  series- parallel  arrangement. 

The  power  supply  is  the  next  area  of 
conversion.  Fortunately,  most  transistorized 
power  supplies  are  found  in  either  12V  only 
or  6/1  2V  combination  units.  Thus,  1  will  not 
attempt  to  cover  them  here.  Dynamotor 
units  may  or  may  not  prove  to  be  difficult 
to  convert  from  6  to  I2V  operation.  The 
cheapest  method  is  to  replace  the  dyna- 
motor with  a  12V  surplus  unit.  The  DM-35 
works  very  well  in  higlier  powered  units 
(50-60\V),  and  other  units  may  be  used  for 
lower  powered  equipment. 

The  receiver  power  supply  is  almost 
always  a  vibrator  supply,  even  in  dynamotor 
units.  The  simplest  modification  for  this 
supply  is  to  pick  up  6V  across  one  of  the 
filament  strings.  A  2W  dropping  resistor  of 
20— 47n  will  have  to  be  put  in  series  with 
the  vibrator  coil  if  the  vibrator  itself  is 
driven  directly  from  12  V. 

Vibrator  units  are  generally  of  two  types: 
Lower  powered  units  «15W)  use  a  single 
frcmsformer  to  provide  voltage  for  both 
receiver  and  transmitter  B+  lines.  Higher 
powered  units  use  two  transformers,  one  for 

low  B-i-  and  one  for  high  B+.  In  the  case  of 
the  single  transformer  unit,  the  power 
supply  may  be  connected  across  the  lower 
leg  of  tlie  heater  siring*  In  this  case,  allow 
for  the  current  required  by  the  power  supply 
when  netting  up  the  heater  strings  or  place  a 
resistor  of  tiie  correct  size  across  the  other 
heater  string.  In  the  case  of  two  trans- 
formers, each  one  may  be  placed  across 
separate  heater  strings.  Make  sure  that  the 
circuitry  formerly  grounded  goes  to  the  6V 
point    in    the    section    which    is    connected 


(■4HI   DEVICES 

Vour  only  source  for  nc>w  semtcanilucior  devices  and     W^^ 
cotnportents  ax  lower  than  surplus  prices.  Mi^ 

Semicondu^or  DevicBi 

Faircihild  ir  L  9t4  or  900  {8  pin  epoxy  TO  S)   .......,.,    60  ea. 

FairtfiJId  ^  L  923  (a  pin  epoxy  TO^^J .*-.*.,  .90  ea, 

T^xas  instr.  SN  72709N  op  amp  (DuaMnMne)  SZOO  ea.,  6/S  10,00 
Hewteu  Packard  2800  Hoi  CafFier  Diodes  ,  . . ,  ,.90  ea.  12/510.00 

MotCM-ola  2Uhm\  PNP  150v.  600  ma  . _  . ,  .90  ea. 

Motorola  2M566B  NPW  250v.  500  ma   .  . , 90  ea. 

HAL  Deiigrwr  CabinitU,  3  sizes, $2.85  to  %l^.2^ 

Resistors,  2.3  O  to  2,2  M  li  (1/2  w,  IO%I .05  &a. 

Mixed  qyantiiy  Pf  "ce: , 10/. 40,  100/S3.50 

Mercury  wetted  reed  relays  (unused) 

6. 12  or  24  V  DC  coils, SPOT  S3,00,  DPDT  S3.50 

Electronic  Keyen,    _ ..,___ SI  600  to  S46.50 

Add  postage .  excess  refunded  HAL  DEVECES 

Send  for  complete  listing  Bojc  365  L,  Urbana,  Illinois    6? 801 


l\IOW  AVAILABLE!  A  TRANSISTOR- 
IZED FM  l-F  STRIP  FOR  YOUR  HOME 
BREW  PROJECTS  FEATURING: 

•  4  Stages  for  Superb  Limiting  Action 

•  455  kHz  Center  Frequency 
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•  AJI  Top  Quality  Components 

•  Factory  Tuned  and  Assembled 

ORDER  AS  MODEL  703  @$18.95  PPD  FROM: 
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across  the  "high"  heater  string  (the  string 
which  is  not  grounded). 

The  rectifiers  used  in  older  FM  equip- 
ment are  usually  of  the  selenium  type.  If 
higher  voltage  is  required,  or  if  any  one  of 
the  rectifiers  is  defective,  replace  the  entire 
rectifier  with  the  silicon  type.  This  usually 
results  in  higher  transmitter  output  and 
lower  power  supply  heating. 

Low-hand  conversions.  Units  which  were 
originally  designed  for  the  25-30  MHz  range 
will,  of  course,  work  on  10  meters  without 
any  modifications.  The  only  thing  which 
needs  to  be  done  is  to  put  in  the  necessary 
crystals  and  keep  the  deviation  below  the 
maximum  allowed  by  the  FCC,  Units 
designed  for  the  30-40  MHz  range  will  also 
usually  work  on  10  meters  without  modifi- 
cation. If  the  receiver  will  not  tune  down  to 
29  MHz,  it  is  usually  necessary  to  place  small 
capacitors  (a  few  picofarads  will  usually  do) 
across  the  coils  in  the  rf  section.  The 
transmitter  final  grid  and  tank  coils  may  be 
slightly  squeezed  together  to  lower  the 
frequency. 


The  transmitter  final  grid  and  tank  coils  may  be 
slightly  squeezed  together  to  lower  the  frequency. 

Use  of  the  30—40  MHz  units  on  6  meters 
sometimes  requires  a  substantial  amount  of 
modification.  Fortunately,  only  the  rf  and 
first  mixer  sections  need  modification  in  the 
receiver.  These  coils  must  be  reduced  by 
either  removing  turns  or  decreasing  the 
capacity  across  the  coils.  A  grid  dip  oscilhi- 


tor  is  a  must.  The  entire  transmitter  section 
must  be  modified.  Each  coil  must  be 
reduced  in  size  until  it  will  tune  to  the 
correct  frequency. 

The  40-50  MHz  units  can  be  used  on 
52,525  MHz  without  modification.  All  that 
is  required  is  the  proper  crystals.  If,  for  some 
reason,  tlie  unit  will  not  tune  up  to  52  MHz, 
it  may  be  necessary  to  reduce  the  capacity 
across  the  receiver  rf  coils  and  slightly  spread 
the  turns  of  the  final  tank  coil  to  bring  them 
within  the  tuning  range. 

High -band  convenitms.  Units  in  the 
144  —  170  MHz  range  will  usually  tune  up  on 
146,94  MHz  without  modification.  Units 
that  require  modification  can  usually  be 
brought  within  range  in  the  following 
manner:  The  receiver  rf  coils  may  be  padded 
within  range  by  putting  smalJ  Mylar  capaci- 
tors of  2-5  pF  across  each  section.  The 
receiver  oscillator  coil  may  require  as  much 
as  20  pF  across  it.  (Try  for  proper  operation 
without  this  capacitor  before  adding  it.) 


The  only  transmitter  stages  usually 
requiring  modification  are  the  driver  and 
Vmul  sections.  The  driver  may  be  brought 
within  range  by  either  squeezing  together 
the  turns  of  the  coil  (if  a  coil  is  used)  or  by 
Ihe  addition  of  approximately  5  pF  across 
the  tuning  capacitor  (if  parallel  lines  are 
used).  In  the  cases  where  there  is  not  enough 
capacity  in  the  final  tank  circuit  or  where 
adjustable  plates  do  not  exists  it  is  necessary 
to  add   capacitance  here  also.  The  simplest 
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manner  is  to  make  a  capacitor  from  about  3 
in.  of  RG-58/U  coax.  This  coax  is  attached 
with  the  shield  side  to  one  line  and  the 
center  to  the  other.  The  coax  may  be 
trimmed  about  V4  in.  at  a  time  until! he  final 
tank  is  resonant  with  the  tuning  slider  about 
y4in.  from  the  end- 

General  tuning  instructions.  For  the  most 
part,  the  FM  unit  is  tuned  in  each  stage  for 
maximum  output.  Most  equipment  has 
either  a  central  metering  point  or  a  test  jack 
for  each  stage.  In  a!)  cases  a  VOM  may  be 
used  as  a  visual  indication.  Normally  a  0-^3 V 
scale  is  sufficient.  The  Motorola  units  may 
be  measured  with  either  a  VOM  or  a  50  ^A 
meter.  Generally,  the  only  exception  to  the 
*'maximum  output*'  rule  is  the  discriminator 
frequency,  which  is  adjusted  for  a  zero 
reading. 

The  receiver  should  be  tuned  starting 
with  the  meter  at  the  second  limiter  test 
point.  As  the  tuning  progresses,  it  will 
become  necessary  to  first  reduce  the  signal 
input  to  the  receiver  and  then  to  switch  to 
the  first  Umiter  test  point.  As  the  second 
limiter  approaches  saturation,  the  reading 
will  begin  to  decrease,  thus  giving  a  false 
reading.  That  is  why  it  is  necessary  to  reduce 
the  signal  input.  The  same  thing  holds  true 
for  the  first  limiter,  but  it  does  not  go  into 
saturation  as  easy  as  the  second  limiter  and 
is  therefore  a  better  indication  at  higher 
signal  levels. 

When  starting  from  scratch  it  is  usually 
necessary  to  begin  receiver  tuning  with  the 
low  i-f  stage.  In  almost  every  Motorola  FM 
unit  this  stage  is  at  455  kHz,  The  low  i-f 
coils  are  adjusted  for  maximum  reading  at 
the  second  Umiter  test  point  (make  sure  to 
keep  the  signal  level  low  enough  to  prevent 
saturation).  At  this  time  also  adjust  the 
discriminator  secondary  for  zero  reading  at 
the  discriminator  test  point. 

The  next  stage  to  be  tuned  is  the  high  i-f 
stage.  This  stage  may  be  first  tuned  by 
injecting  a  signal  at  the  i-f  and  adjusting  for 
maximum  reading  at  the  second  Umiter  test 
point-  These  adjustments  may  be  '"touched 
up**  when  the  carrier  frequency  is  being 
received. 

The  rf  stages  can  usually  be  adjusted  by 
inserting  a  signal  at  the  antenna  jack  at  a 


ESTES  ENGINEERING  CO. 

543  W.  184th  St.,  Cardena,  Calif.  9024T 


•  JENNJNGS  VACUUM  VARIABLE  CAPACITOR.  UCS-500. 
25-500  pF  @10kV.  includes  panel  mounting  bracket.  (5  IbsL 
S34.95. 

•  HAMMARLUNO  AIR  VARIABLE  CAPACITOR.  TCD-24aJ. 
Dual  section.  31-250  pf  per  seciian  @4250  volts.  (10  IbsL 
$9,95. 

•  STAWCOR  CHOKE, C-100r  10.5  henries  ©110  mA.  3000  volt 
ini^ulaliOn    j3  lbs).  $1.00, 

•  AMPHENOL  COAX  CONMECTORS,  PL-269.  S  .3S.  All  it&ms 
BRAND  NEW  factory  packaged.  Minimum  order  S5,00.  Please 
mctwde  postage.  KAPTAINS  KOMPONENTS 

2225  Albion  St.  Den^«r.  Coror*do  €0207  3d3-355-3@d0 


GET  MONEY 

Guaranteed    top   money   for    any   piece  of   surplus 
equipment.  Payment  m  24  hours.  We  afso  pay  ship- 
ping.  msL^rance    Call  collect  or  send  list  for  quick 
quote.  SPACE  ELECTRONCS  CORP.  U  Summit  Ave. 
East  Paterson,  New  Jersey.  (20!)  791^^5050 


THE  BEST  DEAL 

DRAKE      GALAXY      MOSLEY 

HY-GAIN      AMECO 
Write   or  stop   in  for  our  price  when  you  buy 

new  equipment. 

We  afso  give  top  trade-in   allowance  for  your 

LAB-TYPE    or  SURPLUS  TEST  EQUIPMENT 

or  PHOTO  EQUIPMENT  on  NEW  HAM  GEAR. 

JEFF-TRONICS 
4252  Pearl  Rd,  Dept,  N-4,  Cleveland,  Ohio  441 Q9 


RF  MULTiMETER,  RFM-1 

Simptlfies  construction  and  testing  of  solid  state 
cifcufts,  antennas  and  transmission  systems, 

-MEASURES- 
t  mv  to  1 00 V  DC  ±3% 
1  rrwf  to  1  V  BF  to  500  Mhz  ±5% 
VSWR  1,35  and  3.0  fs  to  2  Ghz 
O  to  60  Decibels 
Many  more  features  —  Write  for  detailed  brochure 

RADIATION  DEVICES  CO. 

Box  845Q.  Baltimore.  Maryland  21234 


MARCH  1970 


125 


fairly  high  level  and  adjusting  the  coils  for 
maximum  reading  at  either  the  second 
limiler  or  first  li miter  test  point  (laking  care 
not  to  saturate  the  stage  being  measured).  In 
cases  where  a  signai  cannot  be  forced 
through  from  the  antenna  jack,  it  is  neces- 
sary to  use  an  injection  probe  of  some  type 
and  start  at  the  fhial  rf  stage  and  work 
towards  the  antenna. 

The  carrier  frequency  may  be  adjusted  by 
metering  the  discriminator  test  point  and 
adjusting  the  crystal  warp  capacitor  or  coil 
until  a  zero  reading  is  obtained. 

The  first  step  in  tuning  the  transmitter  is 
to  put  the  high— low  switch  located  near  the 
final  amplifier  section  in  the  low  position, 
Or,  if  the  unit  does  not  have  such  a  switch, 
disconnect  the  plate  connections  to  the  final 
amplifier  tube.  This  is  to  protect  the  final 
from  damage  from  prolonged  periods  of 
tuneup. 

Actual  tuning  begins  with  the  oscillator 
section  and  works  toward  the  final.  Each 
stage  is  tuned  for  maximum  output.  A 
metering  point  is  usually  provided  at  each 
stage.  If  the  unit  has  been  modified, 
especiaDy  if  modified  from  30-40  MHz  to  6 
meters,  it  will  be  necessary  to  check  the 
output  frequency  from  each  multiplier  stage. 
After  every  stage  (except  the  final  and 
driver)  has  been  tuned,  replace  the  final  tube 
if  it  was  removed.  Tune  the  driver,  final  grid, 
and  final  plate  circuits  for  maximum  output, 
Nextj  go  back  tlirough  the  unit  and  touch  up 
the  various  stages. 

Antennas 

The  vast  majority  of  FM  operation  is  with 
vertically  polarized  antennas.  These  range 
from  the  simple  quarter-wave  whip  to  corner 
reflectors  and  yagis.  The  most  popular 
mobUe  antenna  for  both  10  and  6  meter  FM 
activity  is  the  stainless  steel  whip  with  spring 
base*  Next  in  popularity  are  the  shortened 
antennas  made  by  Antenna  Specialists 
Company  and  others.  The  latter  type  may  be 
mounted  in  the  center  of  the  roof  or  on  the 
rear  deck  for  better  isotropic  radiation. 

Three  types  of  antermas  enjoy  popularity 
with  FM  amateurs  operating  on  2  meters* 
They  are  the  quarter-wave  whip,  the  coaxial 
antenna,  and  the  5/8 -wave,  3  dB  gain 
antenna  manufactured  by  Antenna  Special- 


ists and  others.  The  quarter-wave  whip  can 
usually  be  purchased  for  under  S5.  The 
coaxial  antenna  can  be  purchased  for  around 
$20.  The  3  dB  gain  antennas  cost  about  $25, 
but  they  will  effectively  double  the  output 
power. 

Base  station  antennas  are  also  vertically 
polarized,  and  come  in  various  sizes  and 
shapes.  The  antenna  generally  in  use  on  10 
and  6  meters  is  the  groundplane,  with  the 
coaxial  collinear  antenna  running  a  distant 
second.  Both  these  antennas  may  be  either 
purchased  or  constructed  by  the  amateur. 

In  general,  the  following  can  be  stated 
about  VHF  FM  antennas:  In  mobile  installa- 
tions the  best  place  for  the  antenna  is  the 
center  of  the  roof>  The  next  place  is  the  rear 


In  mobiie  installations  the  best  place  for  the 
antenna  is  the  center  of  the  roof. 

deck  or  trunk  lid;  next  comes  the  fender, 
and  finally  a  bumper  mount.  In  base 
stations,  the  rule  is  the  higher  the  better 
while  keeping  line  losses  down.  Remember 
that  even  the  best  coax  has  a  great  deal  of 
loss  at  2  meters  and  higher.  If  possible,  use  a 
very  good  grade  of  foam  coax.  Of  course 
there  are  lines  available  with  extremely  low 
losses,  but  these  are  quite  expensive  and 
extremely  hard  to  work  with. 

Glossary 

Whenever  an  amateur  first  starts  out  he 
must  learn  the  jargon  used  on  the  bands.  The 
same  is  true  when  starting  out  on  VHF  FM. 
As  an  aid,  twenty  of  the  more  common 
terms  and  their  usual  meanings  are  listed 
below. 
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Channel  Guard:  A  registered  trademark 
of  General  Electric  for  a  system  of  contin- 
uous tone  squelch. 

Coffin  units:  FM  imits  manufactured  in 
the  late  1940s  and  early  1950s  such  as  the 
Motorola  30D  which  consisted  of  separate 
receiver  and  transmitter  units  housed  in 
cabinets  with  rounded  tops  which  resembied 
coffins. 

Control  heads:   The  small  boxJike   unit 

containing  the  off-on-volLirne  control, 
squelch  control,  and  microphone  con- 
nections of  a  trimk-mounted  mobile  unit. 
The  control  head  connects  to  the  unit  via  a 
muUiconductor  cable. 

Continuous  tone  squelch  (CTS):  A  sys- 
tem wherein  a  low,  subaudibie  tone  is 
transmitted  continuously  with  the  voice 
transmission.  This  tone  activates  a  reed  in 
the  receiver  which,  in  turn,  allows  the 
squelch  to  operate.  If  the  tone  is  not 
present,  the  receiver  remains  muted.  This 
system  allows  only  the  desired  stations 
(those  with  the  correct  tone  frequency)  to 
be  received.  Provision  is  normally  made  to 
use  either  conventional  squelch  or  an 
unsquelched  monitor  position. 

Deviation:   The   amount    the    modulated 

carrier  varies  from  the  center  frequency. 
During  half  of  the  modulating  cycle  the 
deviation  is  positive  and  during  the  other 
half  the  deviation  is  negative.  Commercial 
standards  now  call  for  ±5  kHz  (narrowband). 
Most  amateur  operation  is  ±15  kHz  (wide- 
hand), 

Discriminators:  The  discriminator  serves 
to  convert  the  FM  signal  to  AM  and  then 
demodulate  the  AM  signal  into  audio.  It  is 
analogous  to  the  diode  detector  in  AM  gear 
and  the  product  detector  in  SSB  gear. 

High  band:  The  slang  term  applied  to  the 
commercial  band  from  148  to  172  MHz, 

IDC  (Instantaneous  Deviation  Control): 
Motorola  tradename  for  the  potentiometer 
which  acts  as  an  "audio  gain''  which  in  turn 
controls  the  level  of  peak  deviation. 


Why  does  GBC  sell  more  replace- 
ment vidicons  than  all  other  sup- 
pliers combined? 
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Limiter:  A  circuil  i-f  which  saturates  with 
a  fairly  low  incoming  signal,  keeping  the 
aiuiio  output  from  the  discriminator  at  a 
con.stant  level  (similar  to  AVC  in  an  AM 
unit).  This  circuit  is  needed  because  the 
audio  output  from  a  discriminator  is  directly 
proportional  to  the  signal  input,  thereby 
varying  with  any  change  in  signal  level. 

Low  Bund:  The  commercial  band  from 
30  to  50  MHz. 

SJotruL-:  A  registered  trademark  of  Moto- 
rola for  its  series  of  mobile  equipment 
utilizing  transistorized  receivers  and  hybrid 
transmitters. 

rcnmikuy:  A  Motorola  trademark  for  its 
line  of  selective  i-f  niters.  These  are  of  two 
types,  wideband  (miirkcd  with  a  type  num- 
ber ending  with  the  letter  "W")  and  narrow- 
band (jiKirked  wiih  a  typo  number  ending 
with  the  letter  "S">. 

hchog:  Siang  term   usually  applied  to 
General  Hlectric  units  manufactured  before 


the  "Progress  Line."  Often  this  term  is  used 
to  apply  to  units  immediately  preceding  the 
Progress  Line  wliich  are  similar  in  appear- 
ance. 


Private  Line:  The  registered  trademark 
for  Motorola's  version  of  CTS. 

Single  tone:  The  use  of  a  high-pitched 
tone  for  control  of  remotely  situated  func- 
tions. This  differs  from  CTS  in  that  the  tone 
lasts  for  only  a  short  period  .of  time.  These 
circuits  are  ofteji  used  in  amateur  repeater 
applications  to  restrict  unauthorized  use  of 
the  repeater  and  to  reduce  intermodulation 
effects. 

Progress  Line:  A  General  Electric  trade- 
mark for  its  pretransistor  line  of  units.  These 
units  normally  have  vibrator  power  supplies 
Newer  types,  with  transistorized  power  sup- 
phes,  are  called  "TPL." 


TPl  (Transistorized  Progress  Line):  A 
trademark  of  General  Electric  used  for  their 
line  of  equipment  utilizing  transistorized 
receivers  and  tube  type  transmitters.  The 
rear  mount  versions  of  I  his  unit  have  the 
majority  of  the  receiving  circuitry  located  in 
the  control  head. 


Twin  V:  A  registered  trademark  of  Moto^ 
roiii  originally  applied  to  mobOe  units  cap- 
able of  operation  from  6  or  12  V  sources. 

Warp:  The  pulling  ot  the  operating  fre- 
quency by  either  inductance  or  capacitance 
changes  being  introduced  in  the  oscillator  or 
i-l  circuit.  This  technique  is  also  called 
"rubbering." 
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SURPLUS 
CATALOG 

A  few  years  ago  the  word  "surplus"  was  almost 
synonymous  with  military.  But  not  today.  The  day  of  the 
government  being  the  only  big  spender  is  over  forever.  And 
surplus  is  a  natural  byproduct  in  a  world  of  heavy  spending 
and  innovative,  advancing  technologies.  The  heavy  dollar 
volume  pouring  out  of  the  computer  industry,  the  concen- 
trated spfending  of  industry  for  better  communications,  the 
necessary  cyclic  improvement  in  military  systems  deveJop- 
ment-all  contribute  to  the  new  world  of  Surplus. 

As  you  look  over  the  ads  and  articles  in  this  issue  of  73, 
vou  will  see  how  the  surplus  field  has  changed.  The 
amateur's  legacy  is  still  the  obsolete  AN/GRCs  and  such  of 
the  government.  But  it  also  includes  the  myriads  of 
integrated  circuit  and  semiconductor  assemblies  and  com- 
ponents that  have  been  replaced  by  the  computer  industry's 
bid  for  smaller,  more  reliable  counterparts. 

Contributing  also  to  the  surplus  market  was  a  decrsion 
by  the  FCC  to  make  certain  restrictions  to  commercial 
two-way  radio  users  that  would  disallow  use  of  alt  the 
older,  tried-and-true  radio  transmitter-receiver  units.  As 
established  radio  users  reluctantly  parted  company  with 
their  old  wideband  mobile  units  and  base  stations,  the 
surplus  outlets  began  to  bulge  with  bargains.  Since  the 
amateur  bands  were  not  affected  by  the  FCC  ruling,  the 
hams  made  excellent  targets  for  the  still-quite-usable  gear. 
All  this  has  worked  to  the  advantage  of  you  and  me,  the 
amateurs.  We  can  buy  good  gear-extremely  well  designed, 
well  built  rugged,  and  field-tested -for  peanuts!  Whether 
your  mode  is  FM.  AM,  VHP,  or  HF,  SSB  or  CW,  there 
should  be  a  lot  of  available  items  you'll  want.  Just 
remember  ...  the  surplus  issue  comes  out  but  once  a  year. 
If  you  muff  this  opportunity  to  browse  the  surplus  catalog 
section,  your  second  chance  will  be  a  long  time  coming. 


«  >  »  I 


.152 


.171 


.146 


156 


.164 


.147 


*    ■ 


♦   • 


m    « 


ALDEN  EQUIPMENT  .  .141 

Westboro  MA 
ARROW 157 

Chicago  I  L 
B&  F  ENTERPRISES 

Hawthorne  MA 
Ca  A  ELECTRONICS 

Long  Beach  CA 
C&  H  SALES    .  . 

Pasadena  CA 
COLUMBIA  ELECTRONICS. 134 

Los  Angeles  CA 
TED  DAMES  CO.    1^5 

Arlington  NJ 
DELTA  ELECTRONICS 154 

Lynn  MA 
DENSON  .-  , 132 

RockvilleCT 
ELECTRONICTOWN    . 

Wilkes  Barre  PA 
FM  SALES    .....-•.. 

Roxbury  MD 
G  &  G  RADIO  SUPPLY 

New  York  City  NY 
GREGORY  ELECTRONICS  J69 

Saddlebrook  NJ 
JAN  CRYSTAL  , 

Fort  Meyers  FL 
JEFF-TRONICS 

Cleveland  OH 
JENNINGS  INDUSTRIES  . 

Watsonville  CA 
LIBERTY  ELECTRONICS 

New  York  City  NY 
MANN  COMMUNICATIONS.  166 

Tarzana  CA 
JOFfN  MESHNA *  -  ^   130 

Lynn  MA 
NEWSOME  ELECTRONICS  -170 

Trenton  Ml 
PARK  ELECTRONIC  PROD 

No-  Satem  NH 
POLY  PAKS    ^  -  . 

Lynnfield  MA 
QUAKER  ELECTRONICS 

H unlock  Creek  PA 
R  &  R  ELECTRONICS   --• 

Springfield  OH 
SELECTRONICS 

Philadelphia  PA 
SLEP  ELECTRONICS  -  -  -  .  -  <  142 
'  EMenton  FL 

Space  electronics 

East  Paterson  NJ 
SPECTRONICS .-J68 

Oak  Park  I L 
TALLEN  CO.    , .  * -  -  -151 

Brooklyn  NY 
TOWER  COMMUNICATIONS  .150 

Racine  Wl 
TRI  RIO  ELECTRONICS   ..,160 

LaCrosse  Wl 
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5   LEVEL  TAPE   READER 


Made  for  Teletype  us€  but 
w0  have  been  advised  ihey 
ara  just  as  useful  for  other 
methods  of  data  transmis- 
siori  when  tied  in  wrth 
computers.  Removed  from 
used  equipment.  Last  time 
offered,  they  sold  out  in 
one  advertising. 
TAPE  READER    .  .  S15.00 


FT-243  CRYSTALS  SI  .00 


FOUR   2-lNPUT   "AND"  GATES 

"OR'D"  TOGETHER, 

BUFFERED  &   INVERTED 


Dual  mline  package 


MAAB3  $1.75 


SYNCHRONOUS 
RICELESS  FLIP-FLOP 


May  be  converted  to  most  any  flip-flop  mode 

(R-S,    O.    J-K,    etc.)     4    separate   2  input   AND 

gates,    "OR*d'*    together    &    fed     to    universal 

flip-flop. 

Dual  inline  package  .  , #AAFLI    $3.00 


DUAL  4-lNPUT  GATE  W/EMITTER 
FOLLOWER  RESISTORS 


DECODER   LAMP  DRIVER 
HIGH  CURRENT 


Similar  to  Fairchitd  SH2001.  Dual  2  input  gate 
w/amp.  14  pin  dual  inline  ceramic  package. 
,...,,..,. . #SHO-579  S2.25 


TUBES  TUBES  TUBES  TUBES 


Used,  guaranteed  OK  condition, 

813 , , 5.00 


2N706A  HI  FREQ.  TRANSISTORS 


First    l*ne    factory    marked,    400   mc,    15    volt, 
^^^  #2^706 A   3  for  SI. 00 


8000  PIV  50ma  DIODE 


Small  size  about  the  size  of  2  watt  resistor. 
Use  'em  as  scope  rectifier,  geiger  counter 
supplVi  photo  multiplier,  etc.  Up-grade 
your  equipment.  Made  by  Paific  semi- 
conductor. Actual  cost  approx,  $30. 

$1,00  each    12/10,00 


TRANSfSTOR  AUTO  RADIOS 


Br«trid  n&M  factorv  packed  automobile  radros,  vintage  arouad 
196T.  12  voll  neg.  grour>d.  No  choice  of  models.  The 
exceptional  sensitivity  of  sn  auro  radio  makes  it  superior  for 
uie  In  cm,  boat,  trucks  camper,  etc.,  where  vou  are  quite  a 
distance  from  xmtr  ic^cfttion.  This  it  also  the  best  kind  of 
radio  to  use  with  short  wave  converters.  Each  with  larg^ 
original  eqyipment  hi-fi  speaker.  Some  wilh  noise  suppressor 
kit.  Htgh  qiiality,  n?ost  made  to  sell  in  thtS^QO  ren^e,  A  real 
"find."  SI  5.00 


CORE-TRANSISTOR  LOGIC  MODULE 


CTR  module  -  digital  data  storage  element 
used  to  make  shift  resisters,  ring  counters, 
temporary  data  storage  buffers,  divide  by 
10  counter,  etc.  Unused  modules  designed 
w/multiple  wound  tape  magnetic  core, 
transistor  delay  network^  all  this  in  a 
module  about  3/4  inch  square.  Data  with 
each. 

#CTR    $1,50   or    12/$  15.00 


Gov't 

surplus,  each 

guaranteed.    R 

ange 

of         ' 

5675 

thru  8650  kc 

in 

25  kc 

steps* 

Such 

as        1 

5675-5700  5725,    etc. 

Take 

your 

pick 

at 

$1.00 

each. 

RECORDING 

MICRO 
BAROGRAPH 

Surplus  U.  S.  Air 
Force  Bendix- 
Friez  recording 
borogroph.  The 
stondord  instru- 
ment for  U.  S. 
Weather  Bureau, 
armed  forces^ 
airlines.  Records  o  full  week,  powered  by  o 
jeweled  spring -driven  clock  mechanism.  A  vol- 
uoble  instrument  for  the  yochtsman  or  anyone 
interested  in  weother  variations.  An  unusual  gift 
for  "the  mon  who  has  everything/'  These  ore 
checked  out,  with  a  yeor's  supply  of  ink  ond 
chorts.  Should  lost  a  lifetime.  Gov't,  cost  $367.00. 
Our  price  $125.00  plus  shipping. 


RADIATION  DETECTOR 


Original  CD  issue,  like  new.  Visual  meter  indica« 
tion,  3  scales  read  from  0.01—50  r/hr.  Bright 
yeMow  plastic  case.  Sensing  element  is  an  e!r 
equivaient  ionization  chamber  located  within 
the  instrument.  With  instruction  book,  carrying 
strap,  less  batteries,  unchecked-  Batteries  cost 
only  about  $1.50,  easily  obtained, 

#68-32       $8,95 


SAPPHIRE    ROD 


Pure  sapphire  rod,  1  inch  long  x  1/16  diameter 
polished  each  end  and  sides.  Cuts  glass,  used  for 
bearings,  end  window  for  UV  or  IR,  etc. 

$1,25  each 


IBM  WIRED  MEMORY  FRAMES 


Removed    from    high    priced    computors. 

Exint  condition. 
640  Wired  Core  Plane 
4,000  Wired  Core  Plane 
4.096  Wired  Core  Plane 
8,000  Wired  Core  Plane 
8J92  Wired  Core  Plane 
16,384  Wired  Core  Plane 


$  5.00 
$  9.00 

$12.50 

$13,50 

$15.00 

$19.00 


INTEGRATED  CIRCUITS 


926           Hi^peed  fj tp  flop  (TO-5)  $1.50 

900           Buffer  1,00 

910            Dual  2  input  NOR  1.00 

2  903        Dual  input  gate  1,00 

914  Dual  2  input  gate  1.00 
914  925  Dual  2  input  gate  dual 

expander  1.00 

JK  flip  flop  roo 

Dual  2  input  gate  exp  1^00 
DTL  4  2-mpul  N  AND/NOR 

gate  2/1.00 

DTL  Clocked  flip  flop  2/1.00 

Dual  4'input  logic  gate  2/1*00 
6  NPN  transistors  in  one 

package,  gen  use  3/1.00 

Diff  Amp  1.00 

Dual  Comp  Amp  2.00 

Above  equipment  on  hand,  ready  to  ship-  Terms  net 
tash*  f.ob,  Lynn.  Mass  Many  other  unusual  pieces  of 
military  surplus  electronic  cquipmcPE  are  desi^ribed   in 

tmr  catalog, 


923 
925 
946 


1M5 
7M6 

12M2 
711 


Send  254  M  Catalog  if70 


JOHN   MESHNA  JR. 

19  ALLERTON  ST.,  LYNN,  MASS.  01904 
P.  O.  BOX  62,  E.  LYNN,  MASS.  01904 
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ARC-5  REVIVAL 


P 


Transmitter: 
3*4  mc      ST 7,00 
4-5.3  15.00 

5.3-7  15,00 

7  9  17  00 

Receiver: 


190-550 

3-4 

6-9 


17-00 
17.00 
17.00 


reconcfn 
new 
new 
recond- 

recond. 
r€Co  nd . 
recorid. 


All  of  the  above  w/conv,  dieets. 


HAMMARLUND  APC   CAPS 


Midget    styleji    brand    new,    4.5-100 
mmfd,      ^„ 3/?l,00      12/$3-00 


APC  GRAB  BAG 


^  h^^^ 


*J 


**Ti 


Unused  assortment  of  varfous   sizes  and  styles. 
Thousands    on    hand    &    bargam    priced. 

5/$1.00     30/f5,00 


TOROIDAL  CORES 


tnsufated  powdered  fron  core  about  the  size 
of  25r  piece.  Very  fow  inductance,  hi-freq. 
Wind  your  own  trapisistor  xfmrs. 

#A-70     5/$1.00     30/f5,00 


RF   FERRITE  CORE  CHOKE 


Hi'permeabrMty,  ultra  midget  style, 
coated  for  moisture  resistance,  color 
coded.  Used  in  xmtrs,  receivers,  con- 
verters, TV-peaking.  Brand  new, 
worth  40c  each.  Assortment  of  L8, 
27.0,  330  uh.  Pack  of  30,  $12,00  value. 

#A-71      30/$1.00      180/15.00 


TRANSISTOR    MOUNTING    PADS 


Round  ffbre  glass  insulating  pads,  used  under 
3  legged  TO-S,  TO- 18,  etc.  Raises  and  in- 
sulates transistors  from  PC  board.  Permits 
longer  leads  to  be  used  with  less  danger  of 
heat  destruction.  Adds  professional  touch  to 
finished    circuits.     Bag    of    50    pre-drilled    pads, 

#A*3     50/$1.00     300/15.00 


SILVER   MICAS 


Misc.   assortment  of  CM 

type  small  silver  micas. 
Supply  varies  &  will 
give    a    mix   of   available 

on-hand  slock.  Unused. 
long  leads,  standard 
codes  stamped  on  each. 

#A^     30/$I.OO     180/95.00 


2   METER  ARC'3 


Just  uncovered  a  batch  of  the  famous  ARC-3 
rcvrs  ^  xmtrs  with  all  tubes.  Range  100-156 
mc,  8  xtl  channels,  Ch^ap  way  to  get  on  2 
meters,  CD  nets.  MARS  nets,  etc.  With  con- 
version   details.    Rcvr   $15,   Xmtr   $15; 

both  units  $25,00 


PHOTOFLASH   TRIGGER  XMFR 


Thordarson    #22R44    brand   new,   produces    15KV 
pulse.    With  spec,  sheets. 

#22R44     $1.75  each     10/$15.00 


FIBRE  OPTICS  KITS 
WITH    IMAGE   TRANSMITTER 


An  experimenters  delight^  fantastic  display  of 
the  unique  properties  of  clad-fibre-optics  to  pipe 
light  as  wetl  as  images.  Kit  #1  includes  PVC 
sheathed  bundle  of  glass  fibres  with  polished 
ends  (light  pipe),  bundle  of  plastic  fibre  optics, 
bundle  of  glass  fibres,  coherent  light  pipe 
(transmits   images),   instructions    &   experiments. 

BLISS  FULL   PAK   #1      $5.00 

Kit  #  2  includes  all  of  the  above  but  more 
fibres,  longer  lengths,  fatter  bundles  and  also 
includes  iight  source,  heat  shrink  tubing,  a  5 
tt.  light  pipe,  a  longer  coherent  bundle  (image 
transmitter)    &.    more    experiments. 

BLISS-FULL  PAK  #2     $10.00 


FLEXIBLE   FIBER-OPTICS    LIGHT  GUIDES 


FIBRE  OPTIC   LIGHT   PIPE 


1  ft  length  jacketed  glass  fibres  (200  fibres) 
each  end  sealed  and  optically  polished  for 
maximum  fight  conduction.  Pipe  light  around 
corners,    into    difficult    locations,    etCn 

#LP1      $1.00 


BULK   LIGHT   PIPE 


3  feet  of  fibre  glass  (200  fibres)  with  jacketing. 
Make  your  own  light  pipes,  Christmas  tree  dis- 
plays, psychedelic  lighting*  etc.  Any  length  you 
wish  at  3  feet  for  $1.00, 


FIBRE  OPTIC  OPTICAL   SCANNER   $5.00 


Photo  optics  scan- 
ner, as  used  in  IBM 
punch  card  scanner 
system*  We  offer  the 
12  position  optical 
scanner  consisting 
of  2  ft.  assembly 
light  pipe  fanning 
out  into  a  12  chan- 
nel scanner.  All  ter- 
minations optically  polished.  Make  your  own 
card  scanner,  light  chopper,  etc.  A  value  for 
the  22  inch  light  pipe  alone.  With  4  page 
evaluation   &   application    data #LP*3     $5,00 


Above  equipment  on  hand,  ready  to  ship.  Terms 
net  cash,  f.o.b.  Lynn,  Mass.  Many  other  unusual 
pieces  of  military  surplus  electronic  equipment 
are   described    in   our  catalog. 

Send  25<'  for  catalog  #70 

/ 


JOHN  MESHNA  JR. 

19  ALIERTON  ST.,  LYNN,  MASS.  01904 
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WORID'S  LAR6EST  SELECTION  OF  NEW  i 


Watch  our  monthly  ads  in  73  Magazine  for  the  first  opportunity  to  take  advantage  of  our  "Special 
of  the  Month"  items.  Write  for  your  free  copies  of  our  969S1  Flyer  featuring  TV  cameras,  lenses, 
microphones,  etc.; 

969D1  '  Audio  consoles,  speakers,  TV  cameras  &  transmitters  and  the  970M1 
Special  Bargains  in  CCTV  &  Broadcast  TV  equipment  priced  for  the  amateur's  budget. 


New  Flyer  970J1  -  Warehouse  Clearance  -  out  Jan.  1st. 


^A^ 


^At 


vr^.f^^' 


c. 


'e 


\o*  o^ 


An    exceptional    buy    in    a    first    quafity    new    Cannon    Zoom    lens    for    your   TV    or    16mm 

Camera  -  Standard  "C"  mount ,  .  . .  ,  .  #3977 $399,00 

Excellent  condition  used  lens  of  same  focal  range  &  speed *  *  J3973  .  ,  , •  ,  .  .  $245.00 

(limited  quantities  on  above! 

#3918  -  1"  25mm  lens  std,  "C"  mount,  adi.  iris,  fixed  focus,  speed  approx*  F2.5  $12.95 

#3940  -  25mm  Fl.9  -  new  -  *'C"  mount  lens  $29,95 

#4055  -  Special  on  Cannon  type  TV-ie  1"  F1.4  -  new  $39.95 

#4065    Special  Value  Wide  Angle  12.5mm  F1.4  $44.95 


LOW  FREQUENCY  QUARTZ  CRYSTALS 


For  Your  TV  Camera  2:1  or  EJ.A.  Sync  Gen 

#4761     31.5  KC    $9.95 
#4762    94.5  KC     $19.95 
#4763  126.0  KC    $19.95 
#4764    15,750  KC   S9,95 


Zoom  Lens 


"^ 


TV  CAMERA 


TURRETS 


Altow    50e 
for 

shipping 


#i?70 


Woilensak  F1,8  Raptar 
2oom  lens  9— 30mm.  No  iris. 
Focusing  mount  6  ft— inf. 
Ratio  3.3:1.  Flat  3  screw 
mounting.  Price  $9.95, 
No,3970   *^Not   C   Mount," 


No.  19,172-Svlv.  brand 
new  4  lens  turret  5^"  dia, 
w/mounting  hole  in  center 
(1  mounting  iiole  is  for- 
ward of  the  other  3  for 
using  closa-up  tenses}  Si  all 
are  threaded  for  a  std, 
16mm  "C"  lens, 
EXTRA  SPECIAL  onfy 
$7.95  plus  postage. 
VIDICON  SOCKETS-No. 
2 100- brand  new  ■  for  1" 
electromag.  Vidicons  type 
7038,  6198,  etc.  $2.95, 


ONLY 


$7.95 


s-14 


95 


r'VIDICON  Magnetic  Deflection  Yoke 

Brand  new  V  VIDlCON  DEFLECTION 
YOKES,  either  tube  -  Mo,  19,168  or  transistor 
type  No.  1809  (please  specify).  Complete  with 
"How  to  Build  a  TV  Camera  instructions,  etc. 
Only  $14,95  plus  post. 
MATCHING  FOCUS  COIL  #19,171  S19.95 

365  or  85  ohms  -  Spectfy* 


VIDEO  AMPLIFIERS  GPl 


$14.95 

Complete 


#19,066  Model  5309-21.  A  brand  new  chassis  com* 
plete  w/all  tubes  measuring  approximately  9>2"L  x 
5%"VV  &  containing  7  tubes  which  perform  as  a  com- 
plete video  amplifier,  providing  a  composite  video  out- 
put to  feed  a  video  monitor.  An  additional  tube  oper> 
ates  as  an  oscillator/ modulator  tuneable  from  54  thru 
88  mc.  These  5-5  mc  video  amplifiers  take  all  the 
h^rd  &  fussy  work  out  of  building  your  own  camera, 
Use  as  a  video  line  amplifier,  distribution  amplifier. 
RF  portion  alone  may  be  used  as  a  video  Jeep,  Wt 
3  IdS. 

Your  check  should  include  transportation  charges  with  your  order. 
We  issue  5  flyers  a  year.  Write  and  ask  to  be  put  00  our  mailing  list. 


DENSON  ELECTRONIC  CORP. 


PO  Box  85,  Long  view  St. 

Rockville,  Conn.  06066      203/875-5198 
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OS[B  TV  CAHERIU  ASSOC 


^ 


o 


^m 


^ 


CN 


RCA  TV-EYE.  See  QST  Nov.  1962  for 

Amateur  Television  Transmitter  use.  _ 

May  be  wired  for  Video  or  RF  output.  Camera  head  with  control,  test  vidicon  and  schematic,  less 

lens.  #61 30-Used-S  139.95. 


NEW 


SUBMINIATURE 


Free  Spec.  Sheet  969 D2 


(less  lens) 


Brand  new  modef  TK'204  VD*4  TV  cameras.  Solid  state,  random  scan,  6nic  video  annplifier,  IV  video 
output  composite,  500:1  ALC,  117VAC  60  cycles  10W.  9-t/2'X,  3-3/16"H,  6-13/16'^W.  Accepts  any 
standard  "C"  mount  lens.  Extra  Special  Value  less  lens  #t8,361  ,  , .,...........,_  $169.95 


«a*^'- 


FAIRCHILD/DUMONT  TC-175 

Best  Grade  Solid  State  TV  Cameras— 700  line  Resolution-10  ft.  Candle  Sensitivity,  Excellent, 
like  new  condition.  Complete  with  Vidicon  &  schematic.  Both  Video  &  rf  output.  Regular 
$1200  00  Net-our  SPECIAL  $449.95  less  lens.   #6129 

#20,065  GPL  700  CAWIERA  SYSTEM  -  self-contamed,  highly  reliable,  transistorized  (solid 
state)  TV  camera  designed  for  continuous  duty  under  rugged  conditions.  Lightweight.  Fully 
automatic  -  simple  to  operate,  with  rear  controls  -  including  On-Off  switch.  Beam  Target,  and 
electrical  Focus.  A  If  controls,  plus  all  accessories  may  be  remotely  operated.  Ideal  for  unattended 
installations.  5000:1  light  level  compensation.  Minimum  700  lines  horizontal  resolution.  Multiple 
scan-rate  capability.  An  exceptional  valuB  in  a  GPL  model  700  TV  camera.  Complete  solid-state 
(except  vidicon);  2:1  interlaced  sync  generator;  internal  power  supply  115V  60  cycles.  Used,  but 
completely  reconditioned  and  in  excellent  operating  condition.  Complete  with  grade  A  vidicon, 
less  lens.  Extra  Special  $495.00  each.  ^ 

#20,051  Same  camera  as  described  above  except  with  crystal  controlled  oscillator  board  making 
camera  Ideal  for  variable  scan,  slow  scan,  and  other  specpalized  applications  such  as  external  El  A 
etc.  $449.95  less  lens. 

#20,052    Same    700    camera    adapted     for    slow    scan     operation    with    Westinghouse    WX5123 
PERMICON  VIDICON     Beautiful  operating  condition  $1000.00  less  lens. 

GE  SOLID  STATE  VIDEO  MONITOR  mounted  on  panel  11"W  X  14"H.  Low  impedance  video 
input  with  operating  control  mounted  on  paneL  A  terrific  value  and  a  beautiful  high  resolution 
compact,  solid-state  monitor  with  9"  diagonal  screen.  Only  $149.95.    #9139. 


Get  your  copy  of  our  new  flyer  970MI 


Ti>e  DENSON  ELECTRONIC  CORP. 


PO  Box  85.  Longview  St. 

Rockville,  Conn  06066     203/875-5198 
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COLUMBIA    MARCH   SPECIALS 


COMMAND   Receivers 


190  550KC  Q'5er  Good  Condition  , 
540  1600KC  ARC  Type  R-22  Com- 
merciaL  Late  Model.  ExL  Cond.  .  . 
1;5-3MC  Marine  Band  Like  New  ,  ,  . 
3  5MC  75  &  80  Meters  Like  New  . . 
6-9MC  40  Meters  Good  Condition    . 


Si  4.95 

17.50 
19,95 
14.95 
;14,95 


COMMAND  Transmitters 


2,1  3MC  T-18/ARC-5  New 

3  4MC  T19/ARC-5  EkL  Condition    . 

4  5,3MC  T-20/ARC-5  Exf.  Condition 

4  5.3MC  ec  457  New  ,,..__, 

5.3  7MC  ec  458  Good  Condition  .  .  . 
5.3  7MC  BC  458  Poor  Less  Tubes  &  Xt 

For  Parts  . ., 


4     *      #     V 


MD-7/ARC  5  Plate  Moduiator  For  Above 
Xmtrs  ExL  Condition   -,...,,.,,..,  $6.95 


COLUMBIA 
Receiver  Specials 


BC-348  200  BOOKS  &  1.5-18MC  Recondi 

tioned  24V  DC   , . ,    .     100,00 

ARB  190  9000KC  Good  Condftion  with 

Control  Box  .._.._,.,_,... 24-95 

RBS  2-20MC    ExL  Condition  w/AC 

Power  Supply ,  . . , 59.95 

R.444/APR-4Y    AM  &  FM  Excellent 

Condition  ...__.. , 49.95 

RBB  600-40Q0KC    Reconditioned 

1 1 B/1/60  _..__./.,.. .    1 00.00 

RBC4  27MC    Reconditioned 

115/1/60 100.00 

ARC3  100  156MC    24  Channel 

Exi.  Condition  .,.......,...,,..,_  24,95 

RAL  300KC  23MC 

115/1/60   Good  Condition.., 49.95 

BC  639  100  156MC  Tunable  Receiver 

115/1/60    Reconditioned ,99.50 


WANTED 

We  need  all  types  of  military 
electronic  equipment  &  labora- 
tory test  equipment.  H.P.,  Tek- 
tronix, etc. 

We  buy  for  cash,  pay  all  shipping 
and  insurance.  Turn  your  excess 
into  cash  —  it  may  be  worth 
more  than  you  think. 

Write  or  call  collect  for  imme- 
diate action. 

DONT  WAIT  -  DO  IT  NOW! 


TELETYPE 
EQUIPMENT 


Tested   OK 


Untested 

M-15KSR  Page  Printer 
w/ Keyboard  $135.00 

MMTDTapeReader       50. 00 

M-14RO  Tape  Reper- 
forator No  Keybrd.        50.00 

M-28KSR  Page  Printer 

M-28KSR  Typing 

Reperforator  uv/ Keybrd. 

AM  above  units  have  sine,  motor  and  will  be 
complete  and  in  good  Physical  condition  as 
removed  from  service. 


$170.00 
75,00 

75.00 
600,00 

600,00 


IVIX-949/U  Tube  Tester  Adapter 

With  this  late  model  adapter  you  can 
test  9  pin  tubes  on  your  M77  Tube 
Tester-  Excellent  condition.  .  S9.95 


TELETYPE  CONVERTER 
TERMINAL  UNIT 

AN/FGC'S  Dual  Diversity  Audio  RTTY 
Convermr  can  be  used  with  any  type 
receiver.  These  are  new  arrd  shipped  in 
factory  crates  with  alt  spares  in. 


r»***^m***'*** 


TAMAR  12V  MOBILE  RF 
POWER  AMPLIFIER 

This  is  a  very  compact  RF  Amp.  Origirtalty 
mfg.  for  Nght  aircraft.  Frequency  118- 
128MC.  Easily  converted  to  2.6  or  11 
meters.  Has  built  in  transistorized  power 
supply.  Uses  1  ea.  6360;  1  ea.  OB2,  supplied 
with  schematic.   Less  tubes.  Special  close 

vLJI-     pril^U.     .     ■     r     f     m      w     •<■     m      ■•■     kaa     >■■     144     .     r     *      ^P  7*9  \3 


HEADSETS 

HS  23    Headset  2000  ohm  New S6.95 

HS  33    Headset     600  ohm  New  .  , 6,95 

Perma  Flux  HiFi  Headsets  ww/ch  9  mm  is 
cushions .,*,,,,*.. * .  Newl4,95 


BRAND  NEW 
TUBES  &  SOCKETS 


810 

5CP1 
5BP4 
4 1000 A 


4X150A 
4CX250B 


Tubes  ,,.... 

CRT 

CRT 

E  imac  S  K  -500  A irf  low 

Socket  8i 

SK-506  chimney*  . . . 
Tubes  . 
Tubes  . 


SI  4.95 
. .  4.95 
. .  4.95 


H        i.      ^       H       4 


d         '■:        -r        ■ 


,25,00 
,  15.00 
,  20.00 
4CX5000A    Socket  by  EimscSK-300.  50.00 

ALL   PRiCBS  F.O.J.   LOS  AHOELBB,   CALIF. 


COLUMBIA  ELECTRONIC  SALES,  INC 

4365  W.  Pico  Boulevcird   •  Los  Angeles,  Calif.  90019 

Telepiione   (213)   938-3731 
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TEST  EQUIPMENT  SPECIALS 

All     in     excellent     condition,     recently    call 
brated    by    N,B.S,    approved    standards    labs 
and  supplied  with  calibration  certificate. 


IF      1        ■■       ^ 


#    «    V    y    « 


HP  201 C  Audio  Oscilfator 

HP  205 A  Audio  Osciilator 

HP  205AG  Audio  Oscillato 

HP  400D  VTVM  . 

HP  400DR  VTVM 

HP  400H  VTVM  . 

HP  400HR  VTVM 

HP  400AB  VTVM 

HP  410B  VTVM  , 

HP  430C  Microwave  Power  Meter  . 

HP  430CR  Microwave  Power  Meter 

HP  41 5C  SWR  Meter , , 

HP  524D  Counter 

HP  525 A  Converter  10-100  mc    .  . 
HP  525B  Converter  100  220  mc    .  . 
HP  6S6A  Sweep  Osc,  2,8  12,4  kmc 
HP  686C  Sweep  Osc.  8.2  12.4  kmc 

HP  6S3C  Sweep  Osc.  2-4  knnc    

HP  6840  Sweep  Osc.  48  kmc  .... 
HP  2 1 1  A  Sq,  Wave  Generator  , , . .  . 
HP  212A  Pulse  Generator  , 

HP-614A  Signal  Generator 
HP-616e  Signal  Generator  ......... 

HP-61SB  Signal  Generator 1 

Measurements  65B  Signal  Generator 
SG-1A/ARN  Signal  Generator  with 

PP-348  Power  Supply    1 

Boonton  212A  Glide  Slope  Test  Set 

Adapter  for  SG-1A/ARN  , 

ARC  H-14A  VOR  Signal  Generator  1 

Tektronix  531  Oscilloscope , 

Tektronix  533  Oscilloscope , 

Tektronix  535A  Oscilloscope . 

Tektronix  513D  Oscilloscope 

HP-160B  Oscilloscope  w/2  plug-ins, 
HP-170A  Oscilloscope  w/2  plug-ins 
HP-150A  Oscilloscope  w/2  plug-ins 
HP-175A  Oscilloscope  w/2  plug-ins 
HP- 130 A  Oscilloscope . 

P-130B  Oscilloscope .....,..,..,. 

P  200CD  Audio  Oscillator 

HP  20aAB  Audio  Oscillator ... 


-$1 


150 
250 
275 
150 
130 
200 
200 
125 
175 
150 
150 
250 
750 
150 
150 
500 
500 
500 
500 
200 
250 

,000 

800 

,000 

500 


,00 
.00 
.00 
.00 
.00 
,00 
.00 
.00 
,00 
.00 
.00 
.00 
.00 
.00 
,00 
.00 
.00 
.00 
,00 
,00 
.00 

,00 
,00 
.00 
,00 


30IVIC  OUTPUT 
TUNABLE  CONVERTERS 


CV  2B3/ALR  38  lOOOMC  New  Late 

Model  BRAND  NEW, ,..,..    S19S.00 

TNI/APR  1  38-90MC  Ex  I,  Condition  24.95 
TN  3/APR-1  300-1000MC  ExL  Cond.  ,24.95 
TN  18/ APR  4  300  1000MC  ExL  Cond  49.50 
TN  19/ APR -4  2000  4000MC  ExI. 

Late  Model , 49.50 

TN  54/ APR -4  2000-4000MC  ExL  Con. 99, 50 


ARNOLD   MAGNETICS 
TRANSISTORIZED 
POWER   SUPPLIES 

Model  838  input  12V  DC;  output 

4Q0V  DC  @  100MA.    New..,.  $19,95 

Modfel  834  input  6V  DC:  output 

150V  DC  @  130MA.    New S9.95 

SlZE:  4H"  X  3)4"  x  2'*  fn 
fenclosed  metal  case.  These  units 
had  a  retail  price  of  $49.50 


^ 


4 


295.00 


^/»- 


G 


250 
,250 

500 
.  600 
,  750 
.  350 
.600 
,700 
.450 
.  800 
.300 
,350 
.  165 
.  145 


.00 
,00 
,00 
.00 
.00 
,00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 


CV  i9A/URA^8A  RTTY  Audio  Type 
Terrtiihat  Unit.  Good  condition,  less 
cabinet .  ,$125.00 

IP-69/ALA-2 
PAN ADAPTER 

This  compact  unit  can  be  used  with  most 
Ham  Receivers  after  conversion.  Complete 
with  conversion  info  and  schematic.  Like 
new  condition ,  $24.95 


MAYDAY  ^   URGENTLY  WANTED 


Top  prices  for  AN/SGC-1, 
AN/SPA-4A,  4B  Navy  Radar 
Call  collect  for  top  offer. . . 


lA    Navy 
Repeaters. 


Teletype    Terminals; 


. .  .213-938-3731 


n 

n 


TRANSMITTERS 
&  TRANSCEIVERS 

T  47/ART  13  2  l8Mc  transmrtter  Less 

tubes— Good  Condition S24.95 

T-47/ART-13  with  tubes  ExL  Condition 
i^onoition  i,,>,.,*»fe*...»«<<'«>*»«i'*  .'T«?i9o 

BC'669  Transceiver  1.7-4. 4IVIc    EjcI. 
Good  Condition 99.50 

RT18/ARC-1  transceiver  100  156IVtc 

Condition  ,...........,,,.... 39,95 

ARC-3  transmitter    24  channel    100- 

156Mc    ExI.  Condition  <,..,. 24.95 


BRAND  NEW 
NICAD   BATTERIES 

Guiton  KO-13  1.2  volt  13  amp  hrs.  Srze: 
2%"  wide  X  ^%"  deep  x  4^4"  high.  Clear 
nylon:  case.  Shipped  with  self  contained 
electrolite.  Brand  new  in  factory  sealed 
cartons  .  .  .  S3 .95  ea ....  10  for  $35,00 


ALL   PRICES  f •O.S.   LOS  ANGELES,   CALlf. 


COLUMBIA  ELECTRONIC  SALES,  INC 

4365  W.  Pico  Boulevard   •   Los  Angeles,  Calif.  90019 

Telephone   (213)   938-3731      
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CRYSTAL 


LOW.  MEDIUM,  AND  HIGH  FREQUENCY  QUARTZ  TRANSMITTING  CRYSTALS.  Also  for  general 
purpose  applications.  Immediate  deJivery  on  all  below  listed  crystal  units.  All  crystals  are  checked  for 
frequency  and  activity  before  shipment  and  guaranteed  30  days  from  shipment. 

When  ordering,   be  sure  to  give  2nd  choice  LOW  FREQUENCY  CRYSTALS  in  HC'13  or  HC-6 

where  possible.  Payment  in  full  must  accom-  type  holders.  Frequency  given  in  Mcs,  $1.05  ea, 

party  each  ordeK  Pfo  COD*s.  We  refund  extra 
monies. 

The  following  listed  crystals  are  low  fr&quency 
units  in  the  KOLDWELD  SEALED  TYPE  HOLD" 
ERS.  This  group  of  crystals  are  hermetically  sealed 
by  a  koldweld  process  without  heat  or  flux,  to 
minimize  contamination.  These  crystal  unfts  have 
improved  aging  and  reliabilrty.  The  holder  is  a  ffrat 
pack  type  with  1/8"  pins.  These  were  used  in 
computer  applications  and  mounted  on  printed 
circuit  boards.  Can  be  easily  adapted  for  other 
types  of  mounting.  All  crystals  are  brand  new. 
ONLY  $2.50  each  postpaid  USA. 

Available  are, 

3.640  Kc     4.400  Kc     5.824  Kc     20.00  Kc 

Same  as  above  only  price  is  $1 ,05  each  postpaid. 
625.00  Kc  1.49600  Kc 

LOW  FREQUENCY  CRYSTALS  in  hermetically 
sealed  HC-13  or  HC'6  type  holders  with  2>i"  wire 
leads.  ONLY  $2.50  each  postpaid.  Frequency 
listed  in  kilocycles. 

4.0457         16.000        64,000        96.000 

32.000         75,000       128.000 


Same    type 
postpaicf. 

215.50 
300.00 


as    above,    the    price     is   $1,05    each 


216.50 
505.00 


217,50 
530.00 


240.00 

667.00 


LOW  FREQUENCY  CRYSTALS  in  HC-13  or  HC-6 
type  holders  with  standard  .050  pins  and  .486'' 
spacing.  Crystals  listed  below  sell  at  $2.50  ea, 
postpaid  USA,  Frequency  listed  in  kilocvcles. 

25,160  27,900  29.100  48.825 

53,125  54.000  66.000  56.175 

58.000  63.000  66.600  70.000 

81,950  120.000 

Sanne  crystals  and  holders  as  above  only  the  price  is 
$1.05  ea.  pp.  Frequency  listed  in  Kcs. 


10,0?^&0 

10.36189 

inAt222S 

10.5999? 

Ifi. 097220 

io>5ee8«9 

10.60500 

10.6«656 

11.33333 

11.39000 

12.500<>O 

13.0000 

13.30W 

li.OOOO 

1*,«6EMJ 

1*.£5730 

15.1500 

15.350D 

15.50CHJ 

15,1500 

16.35CO 

16.3900 

16,5050 

16.52779 

l6.5?TTa9 

Ifi.BOOD 

17,0000 

ie.oo6o 

18,6000 

18. 612^0 

19.73333 

30.0777S 

2^^.10000 

20,977790 

21,0000 

21,4000 

ai.sma 

n.rm3 

22p400ClD 

23.0060 

23/1730 

23.4900 

»3.niu 

24.t<lti0 

2«.38a<$ 

24.944«« 

21.9000 

25.0060 

35.i64t7 

;6.ao$o 

26,?0IW 

2fi.«222? 

27,49593 

27*51551 

iT. 565*0 

?T.&50^ 

^7. 69076 

27.66667 

z9.ooiri? 

£3.33333 

2l.«i6€T 

?«.7|J33 

^i.fnii 

29.7000 

30 .  00130 

30.57776 

3l.lSe89 

31 . 33T50 

31.35556 

31,46995 

31.66667 

31. 9(699 

aa.iioo 

32..*I170 

32.583&0 

32.7O0D 

3J.T50D 

32,9000 

32,9ll0n 

I3.t3750 

33,09100 

33-2500 

33,52222 

33.700 

33.900 

3*.oaoo 

3^.i'»eo 

35.0000 

35.92593 

36,22221 

3*.a59Z« 

36.29669 

36.^9630 

3€.tO<K) 

36.66667 

16,66669 

3**71333 

37.0&O0 

T7.l»519 

37.£*5<KS 

37*33333 

37.5000 

31*17778 

38,0000 

58*l*il5 

l9aT776 

38.96667 

19.0000 

39.7000 

39.5000 

39.516519 

39.5555*6 

39,592^ 

19,66667 

39.T3133 

39.T777* 

39,9000 

J9. 91700 

40,017037 

413.259H 

40.2^300 

>*0. 37037 

^0,tD7*l07 

^10.5195 

4l.{KiaO 

41.0370^ 

41. 70^33 

*1?*08331 

J*?. 12500 

12.3223? 

*i2.55?59 

12,9000 

*2.fl67fl 

M.94tJCC 

il3.qoa(t 

*3.1000 

11*12500 

43.500^ 

HA^m 

•3.7MO 

i3.6£C£l 

43-750& 

43*93333 

*3,9ooa 

I*.5n67 

*l.*5e33 

* 1,5 COO 

»t.63J33 

*4^tM0 

M.7S16T 

»^93€66 

*5»^D00 

t5.C*l6t 

*5*30000 

45*37500 

45.50^0 

%5;6?^D0 

»5 . &66fi7 

*5/Ttoo 

*5.83333 

45. 9 7 son 

*5.95B33 

t6.l0QD0 

66,12500 

»*6.f75r'Ci 

46.30D0 

4(^.33333 

*i6.5000 

^6.5*167 

HJOOO 

I|6,9l6fi7 

ny.dooo 

47.325QO 

47.2500 

iiT.SOQO 

*7t5000 

*«T.5B33J 

47,7000 

*T,9333 

47.87500 

*7*MT50 

IT.90C0 

*B,0000 

49.16667 

48.2500 

49.1000 

49.5000 

* 1.7530 

*6.i3333 

46»90W 

t9*H3O0 

49*2500 

*9.500^ 

*9.5S333 

*9.t3333 

50,0000 

5Q,1C^00 

5G^ 16666 

50.1^667 

SO.SOCtJ 

50, 5*167 

50,7000 

52-22222 

53-^5000 

^5.iOQ1} 

57.*0D0 

5fl*T500 

59.6000 

61,569? 

63.5700 

^Ji.  30250 

65.25^1^ 

65,6000 

6fi.O0S0 

66*77*20 

67,63300 

6e>05500 

<5?i,6QtlO 

7K23700 

71*6000 

75,nnD0 

77. 000 0 

77.833 

7a, 7500 

T9. 56133 

BC*  111666 

81.16666 

91.2500 

fta, 09313 

82. 50 DO 

e^,6*T'"0 

82.9164^ 

83*1500 

84.5fl3J3 

as.n«66 

ee,2soo 

fi7.3«i5^5 

Pins  can  be  furnished  making  this  able  to  plug 
into  FT-243  socket  or  stand  octal  tube  socket. 
Pins  are  .093"  type.  They  are  15rf  ea, 


155*00 

5JT6.00 
335.00 
i96.D0 

767.709 

23l'7,250 
2100. OQ 

2B27.aO 
JU'i.OO 
3455,00 
37iC,OC 

^021.50 

67OB,?50 

7?5<^.PO 
7^116.667 
7665-00 
7ei?*232 

fliqO.OD 

B*t65.7:l4 
^^^7,50 


9501). IW 


200.00 
232,00 
371.00 
400,00 

izftQ.oe 

1192.5'^ 
?21T.93f 
23^9,00 
?f.ti3.35 

2831.00 
3173,50 
5650,00 

4QQO.C0 

51S6.5D 

""^C.or 

'0,tJO 

725fl.331 
7425. 00 

7672,50 
7996,25 

9^9^,50 
920D«00 
9268,7= 
8387*50 

fl'*92.30^ 
6590. on 

*'^"7.50 

96*t.667 


201,97  204, 9a       216.5       236.0 

JOO^OO  joa.DO        31fi»00      354. fl 

3*0.00  34S.0O       356.00      164*0 

1(25.70  452.50       500. QO     66?, 0 

1293. OO  1|70,00  1400.00  l49<fi.OO 

1905^.125  2li:*,*0  P127.95  2ie?,75 

2aj|,$9i-  22*3,50  2^5^.00  2?£l.0O 

J436,nO  ^<  37, 5ft  24  6^^.75  2500.  MJ 

27^3,0'  ^;?n.fii7  5740.  Of)  2f07,2'' 

2931,00  ."T'&.OO  3000.00  3050.00 

3207*50  32^5,00  3?'^P,625  3?76.125 

3691,667  3^^3.333  3733,333  3754.00 

40f5.oco  k49e.3T5  *6e5/oaC  *731*50 

5S?0,O0  5*55  *0{>  57<?0,0O  5*2^,  OC 

€1.0  ^         .jQ  6>.1C.00  6=^              f' 

€93*,  9*9  6'>'/.,556  7000,  C^O  7172,22? 

72Sf.lll  7^'^3.7S  7333.313  73£|{.75 

71*53.75  ffjQCaa  7593.750  7633.333 

7£?3-75  77^5-00  7740.00  Jika^HHh 

7947.50  7<J23,50  Tt25,0O  7955.556 

^f^fl.fiCi  '    ■        1  t»2fi.2^  9137.50 

f2&T.0f  hi-    i,i43  P201.4L2  9.''ia.246 

B295.C0  9350-0?  f3U.ni  ^317, 960 

63f2.00  8415.00  8^149.0^1  B452,0D0 

95^0.00  fl5N7.G42  8550.00^1  R5il7.6N2 

Bf&C.OQ  8612.72?  0650.^0  6777.779 

f^T-   nq  &Pf.5.00  fta76.55  fi921.2*iCJ 

3  *1112.50  9313.333  '*350.00 

9e5B, &9  9927 , 222  99  75 -  OCP 


2lfa.O  269.0 
327,9  332.0 
372,0       369.0 


CRYSTALS   IN   HERMETiCALLY   SEALED 

HC-1S/U  SUB^MINIATURE  TYPE  HOLDERS 
WITH  r/^"  WIRE  LEADS.  Ideal  where  space  is 
limited  or  units  have  to  be  snnalf.  Crystals  sell  at 
$1*05  each  postpaid  USA.  Frequency  listed  in 
megacycles. 


19 » J. 750 
2165, #75 

2513*750 
2Fll.r.^ 

3112.^00 

3369*00 

3775.00 

*92f.o63 

5970,00 

€209«<}a 

6533.333 
T202,Qti3 

73S7.SO 
76]7.50 
775^*333 
B0C7,J42 

Silk, 615 
B2364OO 
6364 . 00 

856^.296 
8795,111 
8955*00 
9455.00 


10.0356<J 

1&.*9505J 
16.95000 
17,50000 

!6. OSOdO 

36.EIOQOO 

36,70000 
40.35000 
47,55030 


ltJai250 
ItJ,  7650c 
11*05000 
17,55000 

36.:o^oi\ 

36.1*5000 

36. 750 'JO 
46.f^0CC 
•7, 65^0 n 


10.1*750 
10.61500 
17,15000 
IT. 65000 

36.115000 
56.50000 

3^.9^000 
47,05000 
it. 7 5000 


10.15000 

10.900c 
U  .25000 
n,T5OO0 

36.25000 
36.55000 

36.85000 

47.250f5<5 

sa,5c 


53, 


10.22500 
ia.»|50ll 
17,15000 
17.650w> 

3fi.3O00Ci 
36.60000 
36.'}5UflO 
47,35^00 

•37       6*.  99a 


1D^2600C 
16.50000 

t7«454»0 
29.50000 
3fi.35D(JO 
36  .65000 

ftLUOCOOO 
47,45000 

n*4ooo 


Same    crystals    as    above    and    same 
crystals  have  standard  .039"  pins. 


price.    These 


12.25000 

17.87109 
34.08500 


13.35163 
17.83203 

38.08500 


17.75391 
33,58500 
56.17500 


Same  type  crystal  and  holder  as  above  except  pins 
are     1/16'*     long.     Adaptable     for     any    purpose, 
SPECIAL  PRICE  55tff  each  ppd. 

38.592593     39.481481     40.222222 
41,666667     39,037037 


WHEN   ORDERING    YOU  MUST  INCLUDE  PAYMENT  IN  FULL,   If  you  send  cash  t  can  not  be 
responsible  if  it  does  not  arrive  or  is  missing  from  the  letter. 
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PRICES 


U.S.A.!! 


CITIZENS   BAND   or  GENERAL   USAGE  CRYSTALS  IN  HERMETICALLY  SEALED  HC-6/U  TYPE 
HOLDERS*  Crystals  exceed   FCC   tolerances.  All  crystals  are  new  di  double  checked  before  shipment. 
Ftiily   guaranteed.    The   frequency  will  be  listed   below   in   kHocycies.  OUR   PRICE   IS   THE    LOWEST 
IN  USA.  Crystals  sell  for  $1/05  each  postpaid  USA. 
Availabfe  are: 


13255.000 
13285.000 
13315.000 
13350.000 

13380.000 


13260.000 

13290.000 
13325.000 
13355.000 
13385.000 


13265.000 
13300.000 
13330.000 
13360.000 
13^00.000 


13275.000 
13305.000 
13335.000 
13365.000 


13280.000 
13310.000 

133^0.000 

13375.000 


1 
*1 


t 

1 


P 


The  following  listed  crystals  are  In  sub-miniature  HC-18/U  hermetically  sealed  holders.  Used  in  CB 
Walkie  Talkies  and  some  base  sets.  Crystals  exceed  FCC  tolerances  and  are  fully  guaranteed.  OUR 
PRICE  IS  A  LOW  $1.05  each  postpaid.  Frequency  in  Mcs. 


26.965 

26.975 

27.005 

27.015 

27.025 

27.035 

27.055 

27.065 

27.075 

27.085 

27.105 

27.115 

-    27.125 

27.135 

27,155 

27.175 

27.185 

27.205 

27.215 

27.225 

27.255 

28.665 

28.685 

28.735 

28.765 

28.835 

28.845 

28.865 

The  above  listed  CB  crystals  in  HC  1B/U   and  HC-6/U   holders  have  the  standard  pins  used  by  all  CB 
crystals. 

FT  243  CRYSTALS.  Misc.  frequencies.  Crystals  have  a  tateranee  of  .05%  Pin  size  .093/'  Pin  spacing 
,486."  All  crystals  double  checked  for  activity  and  frequency  before  shipment.  Fully  guaranteed.  OUR 
VERY  LOW  PRICE  IS  55^  each  postpaid  USA,  Minimum  acceptable  order  is  $3.00.  Frequency  listed  in 
kilocycles^ 


1900 

19i>9 

1910 

1915 

1920 

1925 

1^10 

1935 

1940 

1945 

2895 

2915 

2925 

2935       2945 

2965 

2975 

2965 

2990 

2995 

1950 

1955 

1960 

1965 

1970 

1975 

19  60 

1985 

199D 

1995 

3025 

3035 

3040 

3055       306O 

3070 

3075 

3095 

3105 

3110 

2005 

201t) 

2015 

20?0 

2030 

2035 

2040 

2050 

2055 

2060 

3115 

3125 

3130 

3135       3140 

3145 

3150 

3155 

3160 

3165 

3Q6S 

2070 

2075 

2060 

2065 

2090 

2095 

2100 

210s 

2110 

3510 

4300 

I  US 

2125 

2125 

2110 

2135 

21*0 

21*5 

2150 

2155 

2160 

2X«S 

2170 

21t5 

2180 

2ie5 

2190 

2195 

2200 

2210 

2220 

2225 

22  30 

2240 

2245 

2250 

2255 

2260 

2265 

2270 

2275 

5675 

5700 

5720 

5725       5750 

5775 

5800 

5625 

5640 

5650 

£2  BO 

226S 

2295 

2100 

2305 

2310 

2315 

2320 

2325 

2330 

5675 

5900 

5925 

5950       5975 

6000 

6025 

6  0  50 

6075 

6100 

i335 

23tiO 

23*5 

2350 

t35S 

2160 

2365 

2370 

2375 

2360 

6125 

6150 

6175 

618O       6200 

6225 

6250 

6275 

630D 

6325 

^85 

2390 

2395 

2«0O 

2405 

2410 

2*15 

24i2Q 

2*25 

2430 

6340 

6350 

6375 

6ftOO       6425 

6450 

6475 

6S0O 

6525 

6550 

2U0 

2JlH 

2«50 

2t60 

2455 

2*70 

2475 

2460 

2*65 

2490 

6575 

6600 

6625 

6650       6675 

6677, 

77 

6700 

6725 

6752 

i*95 

2S0O 

2505 

2510 

2515 

2520 

2525 

2530 

2535 

2540 

6775 

6600 

6625 

6650       6875 

6900 

6925 

6950 

6975 

7225 

25«5 

2550 

2555 

2560 

2565 

2570 

2575 

2560 

2565 

2590 

7250 

7275 

7300 

T325       7350 

7375 

7400 

7425 

7450 

7460 

253S 

£600 

2605 

2610 

2615 

2620 

2625 

2630 

2635 

2640 

7475 

7500 

7525 

7550       7575 

7600 

7625 

7650 

7675 

7700 

Zfi*5 

2650 

2655 

2660 

2665 

2*70 

2675 

2680 

2665 

2690 

7725 

7750 

7760 

7775       7600 

7625 

7650 

7875 

7500 

7925 

2695 

2700 

2705 

2710 

2715 

27?0 

3725 

2730 

2735 

2740 

7950 

7975 

6032 

606 4       8225 

3236 

6250 

6275 

6300 

6325 

2T45 

2T50 

27&0 

2765 

2790 

2795 

2615 

2630 

2855 

2840 

B350 

8375 

8400 

6*20       6425 

8450 

1475 

8500 

8525 

6550 

sms 

2850 

2S5S 

2860 

2865 

26TO 

2875 

2660 

2685 

2690 

6523.7 

8560 

8575       6 

600 

6620 

e«25 

8*50 

8670 

QUANTITY  DISCOUNTS  ON  CRYSTALS  ONLY 

$    ! 

5.01 

to   $ 

9.99 

Deduct 

10% 

. 

$    ! 

5,01 

to   $ 

9.99 

Deduct  10% 

$10.01 

to   $19.99 

Deduct  20% 

$20,01 

and  ui 

P 

Deduct  30% 

This 

applies  only  when  payment 

in  fulf 

accompanies  order. 

i 


^ 


10  PAGE  CRYSTAL  CATALOG  AVAILABLE  on 
COMPLETE  CRYSTAL  INVENTORY  for  tSi. 

AH  orders  shipped  postpaid  except  where  indicated*  Minimum  acceptable  order  on  crystals  is  $3.00. 
On  electronic  parts  minimum  is  $5.00.  You  may  combdne  the  two;  however  include  postage  for 
electronic  parts  when  you  do.  All  orders  will  be  shipped  UPB  when  and  where  practicaL 
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We  are  the  WORLD'S  LARGEST  SUPPLIER 
of  Military  Technical  Manuals 

on  Electronic  Equipment 

.  .  ,  SEND  US  YOUR  REQUESTS 


LOW  FREQUENCY  CRYSTALS  IN  FT-241 -A  TYPE  HOLDERS.  Same  pin  base  as  FT- 
SSB  lattice  filters,  low  frequency  broadcast  stations,  marker  frequencies  and  ect.  I  am  c 
crystal  line  to  make  room  for  more  overtone  type  units.  OUR  SPECIAL  PRICE  IS  NOW 
$1.25.  Minimum  acceptable  order  combined  is  $3.00.  Crystals  checked  for  activity  and 
oscillate.  Frequencies  listed  below  in  kilocycles. 

370.370   372.222   37^.07M   375.926 


383.333 

396.296 

'^09,259 
tt22,222 

*I35.185 

it66.667 
^79.630 

'^92.593 

507.407 


385,185 

398.148 

Ull.lll 

424.074 

437.037 

468.519 
48i.IjBi 

494.444 

509.259 


387.037 
400.000 

412.963 
425.926 

438.689 
470.370 

483.333 
496.296 

511.111 


388.889 
401.852 

414.815 

427.778 
440.741 

472.222 

485.185 
498.148 

512.963 


377.776 

390.741 

403.704 

416.667 
429.630 

442.593- 
474.074 

487.037 

501.852 

514.P15 


379.630 
392.593 
405.556 

418.519 
431.481 

462.963 
475.926 

4fl8.889 

503.704 

516.667 


243.  Ideal  for 
losing  out  this 
10  crystals  for 
guaranteed  to 

381.481 
394.41**1 

407.407 
420.370 

433,333 
464.815 
477.778 
490.741 
505.556 


Same  crystals  as  above,  hovwever  these  crystals  sell  at  3  for  $1 .00. 

i^iH(.i|il4       446.296        4ll8.l48        ^50.000        457.40.7       459.259 


461.1U 


CRYSTAL  SOCKETS 


Socket 

for 

FT-2II3 

type 

cr^^stal. 

(Single) 

15* 

ff 

tt 

ti 

It 

(Dual      ) 

25«|: 

w 

If 

11 

« 

(Five  position) 

•        35<fc 

fl 

11 

HC-6AI 

tt 

(Single) 

15* 

n 

If 

ti 

n 

(lO-posltlon) 

$1.50 

ft 

f? 

n 

« 

(18-positlon) 

$2,50 

THE  FOLLOWING  LfSTED  CRYSTALS  ARE  IH 
ODD  HOLDERS.  We  wiU  in  the  near  futtjre  have 
Titeratyre  showinp  pictures  of  all  tvpes  of  holders 
and  thetr  dimensions.  If  you  would  like  one,  send 
6i  stamp  for  same. 

100  Kc  crystal  in  FT-249  holder  only  $2.00  each 
postpaid. 

470  Kc  crystal  in  DC9  holder  only  $1.05  each. 
(Used  in  80^312  &  342  Bcvr.)  . 

200  Kc  m  FT-241 -A  holder  ONLY  BOii  each 
(Limited  quantity). 


When  ordering,  be  sure  to  give  2nd  choice 
where  possible.  Payment  in  full  must  accom- 
pany each  order.  No  COD^s.  We  refund  extra 
monies. 


CRYSTAL  OVENS 

High  quality  instrument  crystal  oven.  115  VAC 
60-1000  OPS.  75  Deg  C;  45  watts.  Plugs  into 
standard  8  pin  type  socket.  Size  is:  4"  H  x  134"  L  x 
IH"  W.  ONLY  $2,50  each  ppd. 

The  above  ouen  accepts  one  HC'6/U  type  crystal. 
It  comes  with  a  257.280  Kc  crystal  inserted  in 
oven  which  can  be  removed.  The  oven  also  has  an 
adjusting  trimmer  so  crystal  can  be  zeroed  in. 


BUiey  Type  TCO-1  oven.  Operates  on  6.3  VAC  60 
CY;  75  Deg  C.  Accepts  one  HC-6/U  type  crystal. 
Plugs  into  standard  8-pin  tube  socket  and  is  the 
size  of  a  6SN7  tube,  ONLY  $1.50  ea,  ppd, 

THE  ABOVE  LISTED  CRYSTAL  OVENS  ARE 
BRAND  NEW. 


Due  to  sickness  and  other  problems,  my  200  page  catalog  will  not  be  ready  for  3  months.  The  cost  of 
this  catalog  and  reference  wilt  be  $1.00,  refundable  your  first  order.  To  those  who  have  sent  me  catalog 
moneyt  I  still  have  ii  and  if  you  desire  a  refund,  write. 
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THE  16  BIT 
MEMORY 

CELL    ^ 


APPllCATfONS 

64  Bit  Sarial  Memory^ 
64  BJt  Serial  Memory 
wirh  Rail  Inpul'  ond 
NRZ  Output. 
64  Word  N-Bit  Memory 
(using  4  memories). 


«4.25 


14  LEAD 

DUAL  IN— LINE  PKG 

The   Memory   Cell   ts  a  bif  oriented  device, 
orgontzed  as  16  words  onebrf  wide.  TKe  device 

15  parMtToned  Inl^o  four  ma  [or  funcHonal  areas: 
Dato  Bifs^  Storage,  Sensing  and  Writing,  The 
itoroge  consists  oF16  two  tram istor  flip-flops  ar- 
fonged  m  a  4  x  4  matrix,  for  odc^ess  sefecrronj 
which  provides  non-des  true  five  readout  bitsfof" 
age  and  destructive  read~Tn.  Two  sense  ompl  ifters 
with  open  collector  outputs  (tied  to  Vcc  through 
externcxl  resistors)  ore  incorporoted  to  provide 
double  rail  outputs  and  on  ORing  capcfcifity  for 
expo ns  ion  to  a  forger  word  capoctty.  Separate 
inverten  provide  Individual  control  for  writing 
zeros  and  on^  into  the  storo9e  flTp-flops.  By 
using  common  data  buses  between  each  side  of 
the  flip-flops^  the  sense  omplifien  ond  thewrft# 
inverters^  fast  reading  and  writing  rates  con  be 
implemented  into  large  memory  systems. 


RADIATION  FREE  TUBE 


FOR  COLOR  TV 


HIGH    VOLTACE 


SOLID    SIATE 


FAST-  RECDVEttT    GECTIFIEB 

In  a  time  when  mankind 
lives  with  the  constant  fear 
of  Nuclear  Warfare,  it  has 
been  discovered  that  dan* 
gerous  radiation  may  be 
present  as  close  as  in  your 
OT*n  living  room*  A  recent 
surv'ey  conducted  by  the 
county  health  departmentof 
New  York  State  has  re- 
vealed that  approximately 
twenty  per  cent  of  the 
color  television  sets  studied 
were  emitting  radiation  in 
excess  of  the  minimum 
levels  recommended  by  the 
National  Council  on  Radia- 
tion Protection  and  Mea- 
surement- $10,00 

__  50,000  Volts,  Replaces  RCA 

3A'3A  or  equivalent.  Guaranteed  for  life  of 
set  or  5  years.  Eliminates  heat  to  prolong  life 
of  other  tubes. 


PLASTIC  CASE  IC's 


FIRST  LINE  UNITS 


Quadruple  2  -  Input  Nand  Gate 
Master  Slave  F lip-Flop  Logic 
Dual  4  -  Input  Positive  Nand  Gate 
Dual  4  -  Input  Positive  Nand  Buffer 
4  Wide  2  -  Input  And-ot-lnvert  Gate 
Dual  2  Wide  -  Input  And-or-Invert  Gate 


«  1.50 
1-75 
1-50 
1.50 
1.50 
1.50 


IC's 


dual  4  -  input  nand  gate 

•«  •  *  *,9  t»  5.5  *^lf  (5.Wf,  f  ■Bift^tj 

iMT9l  ■  j.Jh  Tel  if  Tfpieel 


$1.50 


9  211 


*0' 


fill*   unit   Im  m  fiftt  sititcnlnc-ipvitil,    m.  (ttvnslfttor  frtHUtsr 
t«Clc]l    dual   tSfMH  ■«&•  vhleh  hA«   ■   iil4*   rinct  Of  *0pli0ltlOM   iK 
41i;ltal  eonlir^l   and  oovput^r  srit^mi,      tmeh  f*^   1*%  tfi*  p«eli*f« 
»^rAt««    Inda^ridtntljf*    thm  output  balr^   tt  •    *!'    1*^*1   It  i^V  ««t 
tr  wor*   lE^ptiti  of  t.hat  tB^4   ir*  Bt   ■    *0*    l«v«l.      Th*  44tput  l»  t   *0' 
l*nl   If  ell   lA^KiU  ot  th«  pt«  tr*  m%  ■   '1*   l«««l.     4a  «p«ti  lii^l. 


LINEAR  OR  AMP 


$1.75! 


709c 


i  list  Pick's 

J  >  t  rLif  nut  -  rrxoi 

(PrtfUiUcor  TriiwlBtar  Loite}   circuit  vftteh  proTifla*  Uh  capabtt'* 
tty  of  atDrlTii   or  r*—* fttrit^  dLgitdt    Infarvatton  *hieh  luft  k*«fi 
tnttrvd   inte   It,    althar   Ln  i   Ryi^chrvnouji    (coHBinditts  hjf  tlw  •loflK 
Ifiput)   ar  »ftfnehrotiauB   (lnd*p*nd*tit  of  eloeli)  asninr.     It  prorid^M 
riictlfiii  ep^rctlen  with  i  olnila-pn^i*  elock  aourcv^      Inp^X  datt 
U  tttaid   lnt«   tit*  'Viitar"   ta«cl«  «lt«*nt   ahtla  th*   eto»)c   li   At  ft 
*0*    l«w«l.      ^MD  tM  cliKk   la   frr^yfTtt  to  a    *l*    iavtl,   tKt  input 
4*tm  vitva  ar«  tflftckitvl^   tnd   LnrercAtlcKi  la  tranaftmrd  t9  ti^a  'tlawt* 
tottl*  «la«aflt,    ■•ktlQs  It  ■valla%l«  at   tha   outptiu.    An   inttnui 
frufftr  a«{illfl*r  |«   ua#d:  to  .'4duc«  tha   clock  Input    load   to  on«  unit 

lofti. 

Thii  flip-flop  flnia  a  wlda  rfthc*  tit  appllaattona   In  dtclt«l 
control    and  covputaraj   and  *lll   p^rfom  aucsh  functlona  aa  frat)uaner 
dl^lflln^,    cOufitli^   and   ttk^rarir   itorAga   of   Inforafttion, 

PEP  LIGHT  CONTROL 

Amerfcan  Made 
300  Watts  -  LL-12 

Table  lamps  and  other  indoor 
light  fixtures  p^ug  Into  this 
unit  which  meters  th©  amount 
of  light  outside.  At  dusk,  the 
famp  lights  up— and  turns  off 
at   dawn.    Controls  up  to  300 

^="*-  $4.00 


PEP  DIAL-A-LIGHT 

American    Made  600  Watts 
LA-600 


Perfect  home  lighting  from  a 
candlelight  atmosphere  to  a 
full  600  watts.  Rotary  "click" 
dial  regulates  initial  electricitv 
flow,  assuring  longer  bulb  life. 

$4.00 


PEP  LIGHT  -  GUARD 


American  Made 
300  Watts  -  LG-5 
Light  guardian  for  entrance, 
patio,  or  garage;  spectfically 
designed  for  floodlight  as  well 
as  conventional  outdoor  fight 
use.  Photoelectric  eye  turns  on 
lights  With  300  watt  capacity. 


$4.00 


LET  US  TRY  TO  HE  LP  YOU  WITH  VOUR  ENG,  PROBLEMS 

PARK  ELECTRONIC  PRODUCTS 

P.O.  Box  78,  N.  Salem,  N.H.  03073 

NO  SALES  TAX-WE  PAY  POSTAGE  OTHER  PRODUCTS  ON  REQUEST 
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LIBERTY 
PAYS 


MORE! 

WILL  BUY 

CASH 

ALL 

•  ELECTRON  TUBES 

•  SEMICONDUCTORS 

•  Military  Electronic 

Equipment 

•  TjBst  Equipment 


LIBERTY 
OFFERS 

PRESTEL  FIELD 


MORE! 


•  t 


METER 


with 
unit. 


vol 


(Mod«l  6T4G) 

Frequency  Range:  40  to  230 
and  470  to  860  Megahertz. 
Calibrated  outword  Irom  10 
to  50,000  Microvolts.  Nothing 
makes  it  easier  to  properly  and 
speedily  find  the  correct  place 
to  install  TV,  FM  and  Com- 
munication Antennas.  You  can 
measure  and  hear  the  signals 
battery   economically   powered 


There  is  nothing  else  lltce  itl 

Only  $120.00 


WIRE.  WRITE,  PHONE  COLLECT!  WE  PAY  FREIGHT  ON  ALL  PURCHASES 


548  Broadway,  New  York,  New  York  10012,  Phone  212-925-6000 


EXPERIMENTING  IN  FACSIMILE? 

INVESTIGATE 

Used  and  Factjony  Reconditioned 
ALDEIM  \A/EATHER  IN/IAP  RECORDERS 


MODEL    9137    IN    SERVICE  6   TO    12   YEARS 

9137EA  Three  speeds  (60/90/120  rpm)  mechanical 
shift.  Feed  rate  is  96  tpj.  Includes  program 
clock  and  vacuum  tube  electronics. 

Series  C  Two  speeds  (60/120  rpm)  electric  shift. 
Feed  rate  is  96  Ipi.  Includes  program  clock 
and  vacuum  tube  electronics. 

MODEL    9217    IN    SERVICE    5    TO    6    YEARS 

Two  speeds  (60/120  rpm)  electric  shifL 
(Some  have  3  speeds  with  mechanical  shift- 
ing  60/90/120  rpm).  Feed  rate  is  48/96  Ipi 
or  96  Ipi  depending  on  availability.  Includes 
program  clock  and  vacuum  tube  electronics. 

MODEL    9244    IN    SERVICE    1    TO    4   YEARS 

Two  speeds  (120/240  rpml  electric  shift. 
Feed  rate  is  96  Ipi.  Includes  program  clock, 
storage  area  and  vacuum  tube  electronics. 

MODEL  9244T  (PRESENT  PRODUCTION  MODEL) 

Two  speeds  (120/240  rpm).  Feed  rate  Is 
96  Ipi.  Completely  transistorized,  includes 
Storage  area.  Program  clock  is  extra. 


The  leading  manufacturer  of  18"  facsimile  weather  chart  recorders  is  in  the  process  of 

converting  an  existing  network  for  fully  automated  weather  chart  transmission.  This 

conversion  will  make  available  a  number  of  used  18"  weather  map  recorders  ideally  suited 

for  use  by  anyone  interested  in  experimenting  with  facsimile. 

All  recorders  are  in  operating  condition.  They  include  the  recording  head,  all  necessary 

electronics  including  automatic  start,  phase  and  stop  circuits.  Operating  at  speeds  of  60, 

90,  or  120  rpm  (depending  on  model],  these  recorders  with  suitable  receiver  and  FSK 

converter,  can  be  used  to  monitor  radio  weather  chart  broadcasts  from  stations  located 

around  the  world  or  modified  to  accept  press  wire  photo  transmissions  or  transmissions 

from  orbiting  weather  satellites. 

These  recorders  are  available  strictly  on  a  first-come,  first-served  basis.  Call  or  write: 

,  Mr.  Richard  J.  Boire,  Surplus  Equipment  Sales 
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ALDEN  RESEARCH  CENTER 

Westboro,  Massachusetts  01581  •  617-366-8851 

&    (MPULjSE     recording    equipment   CO     INC 
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Radio  Receivers  Se  Transmitters: 

8C-348  Receiver,  tones  200-500kc  and  T.5'18mc,  28  vdc,  unmodified    , .  ..,..*,. 

BC-639  VHP  Receiver  with  AC  power  supply,  tunes  100  156nnc  .  . , . , * 

R-444/APR-4Y  (ALR-5)  Receiver,  less  plug-in  converters,  CV-253/ALR  or  TN  plug-ins 

APX-6  Transpondors,  famous  moonbounce  set  ,,,,...,.. .....,..,., 

T-47/ART-13  Collins  Transmrtter,  tunes  2-18mhz,  28vdc,  still  going  strong ,- ,  ♦ , 

T-67/ARC-3  VHP  Transmitter,  tunes  100  156mh2,  28vdc,  popular  on  2  meters  ,....,, 

R-77/ARC-3  VHP  Receiver,  tunes  100  IBSmhz,  2Svdc  ..,,,., ,,..,,,,,,,.,•*, 

R-S/ARN'7  ADP  Receiver,  tunes  100-175khz.  115V/400cv  8i  28vdc,  a  good  VLP  receiver    . 

RUQ  Collins  VHP  Pixed  Tuned  receiver,  118-136mhz,  single  channel,  1 15V/6Dcy , 

T-23/ARC-5  VHP  Transmitter,  tunes  100  f56mhz,  28vdc,  a  lot  has  been  written  on  thfs  one 
BC-645  Transceiver^  tunes  460-490mhz,  complete  with  control  box,  antenna,  dynamotor 

and  mount,  12/28vdc  input,  excellent  for  conversion  to  420mhz  ham  band  , ,  » •  • ,  •  * 

RT-19/ARC-4  VHP  Transceiver,  100-1  56mhz    28vdc,  good  for  2  meter  use ...-..,,., 

R-19/TRC-1  FM  Receiver.  70-100mhz,  1 15V/60cy,  see  conversion  articles  ,,.,,, ♦..♦. 

Bendrx  RA-10  RDF  Receiver,  tunes  150-1  lOOkhz  8i  2-10mhz,  use  for  transmitter  hunts 

URC-4  VHF-UHF  Emergency  Walkie-Talkie,  less  batteries,  good  for  2  meter  use ,••**, 

BC-1206  Beacon  Receiver,  tunes  200-400kh2,  24vdc .<....-. 

BC'733  Receiver,  108  1  lOmhz,  24vdc,  a  well  built  set  to  play  with    _,,..._ ,  .  _, 

TCS-12  Receiver-Transmitter,  complete  with  CMX-46159  receiver,  COL-52245  transmitter, 

COL'21881-A  12vdc  dynamotor  power  supply  &  COL-20309  115V/60cy  power  supply,  tunes 

R^1/ARW'20  Receiver  set,  28vdc 

AN/DRN-11  Transponder  set,  has  good  UHP  possibilities  ,.,, 

BC-659  Transceiver,  FM,  27'38.9mhz 5    18.00 

IP  69A/ALA-2  Panoramic  Indicator,  30mhz  IF  input,  1 15V/400cy,  see  73  conversion .$    27.50 

RBW-2M  Panadaptor  5.25mhz  IF  input,  1 15V/60cv    **.,,,,,,**,.,,<-..,.*.-,...., , .  •  .S    32.50 

R-316/ARR-26  FM  Receiver,  162  173mhz,  less  case  .-.. ,, i>    45.00 

RT-B6/APW-1  Radar  Set V>    18.00 

CPR  46ACJ  Radar  Receiver _  , , .,.*.$    20.00 

CV'216/URR  SSe  Converter,  requires  200kc  IP  input,  116V/60cy,  goes  with  Navy  receivers   ,$    65.00 

BC-1032A  Panadaptor,  5,25mhz  IF  input,  IIBV/GOcy _,,.,?    32.50 

TBX-5  Transmitter-Receiver  Unit,  2-8mhz,  less  power  supply , Vj    12.50 
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RT-157/APN  68  Transponder  Set   214-234mhz,  S0&  1 15V/400cv  . -••** 

ARC  R-15  VHf  Receivers,  tunes  f  08'135mhz,  complete  with  28vdc  dynamotor  , .  . . ,  ,\ 

Collins  1  7E-2  Transmitter,  soon  to  be  a  collector's  item  ♦.....,.  ^ ..  *  * 

ARN-S  GItdeslope  receiver,  332-335mhz,  24vdc,  has  a  lot  of  good  components  or  use 

Hammarlund  SP-600JX-17,  tunes  0.54khz  to  54mhz,  20  tubes,  19"  rackmount  receiver 
with  dust  cover.  The  best  of  all  models  .  , , , ..,_.._ 

ARC-1  VHP  Transceiver,  100  156mhz,  less  832A  and  24  volt  dynamotor    

BC-1000  Transceiver,  18  tube  portatiie,  40  48mhz,  can  be  converted  for  6  meters 

URC'11  Walkie-Talkie    ideal  for  220mhz,  see  May  '69  CQ  conversion  , , 

Motorola  T-416/GR  PM  transmitter,  152  174mhz,  2  channel,  part  of  VRC-19,  25  watts 
output,  easy  to  convert  for  2  meters ...,.,,.,. , .  . , .,..•* 

ARC'2  Transceivers,  2  to  9.05  Omhz,  30  watts  out,  superhet  receiver,  auto  tone  * 
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Teletype  Equipment: 

Teletype  Corp.  Model  REC-30  power  supply  . *,...,*..... 

Northern  Type  111  IF  Monitor    ,.....,,,,.., ,.,,,, 

Northern  Type  105  Frequency  Shift  Keyer 

Limiter  for  RSA-1  Frequency  Shift  Receiver,  rackmount.  .  .  . 
Model  14AS  Tape  Printer,  Weitain  Union  Teletype  machine. 

C-B08/GRC-26A  Radio  Teletypewriter  conlroJ , , 

RA  54'A  Teletype  Power  Supply  .-.».», 

Model  15  KSR  Teletype  Machine,  good  condition,  synchronuous  motor , 

TT'1Q7B/FG  Teletypewriter-Reperforator,  60  or  100WPM,  1 15V/60cy 

RA-87  Rectifier  Power  supply,  converts  AC  to  DC  for  operating  teletype  line  circuits   .  .  *  . 

CV-57/URR  Frequency  Shift  Converter,  use  with  any  455kc  IF  receiver,  a  popular 

Radiation,  Inc.  Model  14-102/1030  Teletype  Test  Set,  consisting  of  14  2006  Tel-A-Scan, 
TOMS-6EB-R2  Receiver  and  TBMS-SE8-R-2B  Transmitter,  used  to  overhaul  late  type 
teletype  systems   ,..,.*,,*,,..,.,._,.,. ,,*,.,..,.,. ,..,,.., ^ , , . ,  • 

Radio  Part  and  A^ociated  Equipment: 

Jennings  ECS  3-30mmfd,  15KV  vacuum  variable  capacitor,  new  . .....**,.,.,.,,..,. 

Jennings  UCSX  1000,  20-l000mmfd,  12.5K  V  vacuum  variable  capacitor,  new 

RA-S4  AC  Power  Supply  for  BC-7  79  Super -Pro  receiver,  rackmount  ,,,,,,.,,,,,, 

J-37  Code  Key,  a  very  good  surplus  key ,  p ...... 

Brush  Dual  Channel  DC  Amplifier  BL-S30,  complete  in  cabinet .,,..,.. 

AM-40A/AIC  I  nterphone  amplifier,  4W  output,  28vdc 

AM'26MIC  Interphone  amplifier,  4W  output,  28vdc , , . 

BE -8  Field  Telephones,  less  batteries,  price  per  pair ,,.... 

Carter  Rotary  Converter  JR1010CW4,  28vdc  input,  115V/60cy  at  9.6amp  output  , 

Type  K-20  Aircraft  Camera,  a  very  popular  surplus  aerial  camera    ,*.».»•., ,  , . 

Cold  Cylinder  Test  Indicator,  has  beautiful  0-400uadc  meter ,,»,,.,,,..  1 

BC'709C  Interphone  amplifier,  uses  standard  batteries,  good  for  plane,  car,  camper,  etc,  .  - 

Bendix  AN-58b1-1  Sextant,  Bubble  type,  used  good  condition,  ideal  for  navigation,  in  case  . .  ,$   24.00 

Transformers  for  Surplus  Conversion: 

Transformers  are  with  2-18  volt  center  tapped  windings.  Connected  in  series  delivers  36  volts  as  rated; 
connected  in  parallel  IS  volts  at  twice  rated  current  through  rectifier  bridge  will  give  12  or  24  volts 
DC.  Primary  on  below  transformers  1 15V/60  cycle. 

lamp  wt,  3  $  6.20  12  amp  wt.  16  $23.90  30  amp  wt.  27  S52.00  50  amp  wt.  38  S61.20 
4  amp     wt.     6     $11.70     24  amp     wt.  25     S42.25    50  amp     wt,  38     $61.20 


12.00 
10.00 
15.00 
12.00 
16.00 
22.00 
17.50 
60.00 
125.00 
18.50 

..$   65.00 


SI  75.00 

t    17.50 
24.50 
.$    18.50 
3.00 
24.50 
4.00 
4.00 
15,00 
65.00 
75.00 
2.00 
3.00 


Junk  Box  Nightmare: 

For    this    special    73    Surplus    Issue,    we    have    put    together    50    lbs»    of    small    valuable   electronic 

components    consisting     of     surplus     resistors,     capacitors,     switches,     connectors,    circuit     boards, 

transistors,  small  screws,  knobs,  variable  capacitors,  tube  sockets    etc.  etc.  All  small  components,  no 

heavy  transformers,  etc.  Each  box  is  different,  guaranteed  to  satisfy  you. 

Special  postage  paid  deal  $16.50,  two  for  $30.00.  A  once  a  year  bargain. 


Aircraft  Pilots: 

Bendix  RT-221 A/CNS-220,  118.00  to  135.9mh2,  50khz  spacing^  360  channel  VHF  communications 
transceiver,  weight  4/s  lbs,,  size  314"  x  27/'  x  12",  all  solid  state,  1968  models,  12  or  24  volt,  $345.00, 
sells  new  for  $945,00. 
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Test  Equipment: 

OS'8/U  Portable  O'scope  rn  carrying  case,  excellent  for  the  ham  shack,  1 15V/60cy    , ,  .^ , , ,  ...$    45.00 

TS-413/U  Signal  Generator,  75khz  to  40mhz,  115V/60cy,  good  Jow  frequency  generator  ,,_  ,$175,00 

TS-175/U  Frequency  Meter,  S5-1000rnhz,  less  batteries  , . , .S    60.00 

TMC  Variable  Frequency  Oscillator  Model  VOX,  2-64nnhz,  stable  as  a  rock $   86.00 

TS  375/U  AC-DC  Voltmeter-    conriplete  with  all  probes , .,..,.,  .5    20.00 

BC  221  Frequency  Meter,  125khz  to  20mhz,  less  batteries  ,. $    60.00 

TS  r25/AP  Precision  S-Band  Power  Meter,  2nr>w  sensitivity .S    12.00 

M96B  Signal  Generator,  150  to  235mh2 55    18.00 

IE '36,  SCR-522  test  set,  contains  0  trnadc  meter,  control,  cabfes,  nice  wooden  case fi      9,50 

ME-29/U  Portable  Ammeter,  rang©  0-1,  5,  10,  50,  100,  BOOmadc $    10.00 

TS-328B/U  Portable  Electrical  Frequency  Meter,  3S0cy  to  420cy , $    15,00 

BE-67  Portable  Mflliammeter,  range  0-1  made,  uses  9vdc  battery , ,  *S      7.50 

TS-15B/AP  Flux  Meter,  1,2  to  4.5  gauss  ,  , S    18.00 

TS-26BD/U  Crystal  Rectifier  Test  Set,  checks  1N-21 ,  IN -23,  etc ....,,,. S    18.00 

URM-30,  URC-4  Walkie-Talkie  test  set,  for  alignment  &  testing,  also  checks  battery S    15,00 

1-18 IB  Portable  relay  adjusting  set   used  to  measure  and  control  current,  has  meter H    16,50 

Ideal  #41-001  Portable  Insulation  Tester,  500-2500V,  complete  with  prods.  .*-...-..........$   20.00 

ME-30/U  Voltmeter    rackmount,  0-300V  in  12  ranges,  frequency  range  20cy  to  2mhz  ...,...,$    18.00 

IE-1  7-E,  BC-61 1  Walkie-Talkie  test  set,  used  for  alignment  and  testing    . , ......,$    15,00 

TS  69/AP  Cavity  Type  Frequency  Meter,  400  to  lOOOmhz  ,,. •••-,.,• ., 5    17.50 

TS-10A/APN  Radio  Altimeter  Test  Set   ,.,...,* ....,.......,•.*♦,*♦...,•, ,..,,  .,,,.,..$    18.50 

24.50 
18.00 
15.00 
17,50 
18.00 
20.00 
$  20.00 
17,50 
16.00 
80.00 
20.00 
27.50 
24.50 
19.50 
95.00 
29.50 


TS-16/APN  Altimeter  Test  Set,  used  to  check  and  aHgn  radio  altimeters  . . . , 

Microline  Model  1238  Wattmeter-Bridge,  .1  to  1  Omw,  -lOto+IOOBM,  115V/60cy   ....,,.... 
Supreme  Model  599  Tube  Tester,  Portable,  checks  the  old  time  tubes  .....,...,*,,.*.,,,.,.. 

t-1  778,  a  popular  surplus  tube  tester,  complete  with  tube  data  charts  • .  . . , 

Sanborn  Model  SR-400,  330V/400ma  power  supply,  heavy-duty  rackmount  type  . . ,  .  .  ^  *  * .  . .  - 
General  Radio  Model  81 38  Audio  Oscillator,  400  cycles,  a  good  f req,  standard   *..*.,,,,*,..* 

Weston  Model  311  Potential  Transformer,  ratios  4600  and  2300 

TS-1  78/ARM-1  Portable  Multimeter,  measures  dc  volts  and  dc  milliamps , , .  , 

Lambda  Model  C-281  Regulated  DC  P/S,  125-325vdc  at  200ma  &  6-5vac  at  10  amps  output  .  > 

OS-34/USM-32  Portable  General  Purpose  O'scope,  1  Oc^  to  4mh3:,  1  1  5V/6Qcy   ...,,. 

Sorensen  Model  1  OOOS  AC  Voltage  Regulator,  input  90-1 30vac,  output  11?V/50-60cv  at  Ikva 

TS  226A/AP  Power  Meter,  range  405  425m hz,  power  range  0-1000  watts,  1  15V/60cy    

TS-92/AP  Alignment  Amplif rer,  frequency  range  1  5-500mhz,  1  15V/60cy * . , 

Lavoie  Model  106SM  Portable  Microwave  Frequency  Meter,  375-725mhz 

URM-32A  Heterodyne  Frequency  Meter,  125khz  to  lOOOmhz,  with  orig.  calibration  book    . 

General  Radio  Pulse  Generator  Model  869-A,  .3  to  70  microseconds ..-,.. 

Measurements  Model  79  A  Pulse  Generator,  60  to  100,000  ops .$    21,50 

Berkeley/Beckman  Expanded  Scale  Meter  Model  101R50-6,  rackmount $    19,50 

Measurements  Model  82  LF  Signal  Generator,  20cy  to  200khz  and  d0kh2  to  50mhz    ........ .SI  75.00 

Oumont  304-R  General  Purpose  Oscilloscope,  rackmount,  5  inch  ......  p, ,$    65.00 

Hycon  Model  627 -R  Oscilloscope,  rackmount,  general  purpose,  3  inch * S    60.00 

Hickok  Model  640AF  General  Purpose  Oscilloscope,  5  inch   ........,..* _,...,.,.«,$    60.00 

Hickok  Model  695  VHF  Television-FM  Alignment  Signal  Generator .S    3s. 00 

TS-418  Signal  Generator,  400  to  lOOOmhz SI 75.00 

TS-419/U  Signal  Generator,  900  to  2100mhz , , S  176.00 

Tektronix  RM-125  Power  Supply  for  Type  122  Pre-Amplifier   , S    19,50 

Tektronix  Type  K  Plug-in,  fast  rise  .05-20u/cm * ,,.,.... S    65.00 

Tektronix  Type  1 62  waveform  generator    ,,,.,,,,,,..,....,...,...,....,...,..,,.,,.,..,. .^    1 9,50 
TS-230C  Frequency  Power  Meter,  Radar  X-Band,  for  unmodulated  and  pulsed  signals, 

a  popular  radar  lab  item    *  ,  . . , ,  .  .  .$    29. SO 

TS*170/ARN~5  Glideslope  test  set  ,.,...,... *....,... ,  ,$    17.50 

TS-155  Signal  Generator,  2400  to  3750mhz,  a  popular  unit ...**.. .  .S    49.50 

Stoddart  90329-4  Power  Supply  for  NM'50A    , , , ,,. ?»    65.00 

UPM-6B  Transponder  test  set  with  probe ,* ,  ,*,  •,*•,*..,,,,,.,»♦ ,,•,«,.,»•,«.  ,$185.00 


ATTENTION:  KW  Linear  Amplifier  Builders: 

Jennings  UCS  10  300mmfd  vacuum  variable  capacitorf  7,5K  V,  complete  with  gear  drive 

train  and  mounting  bracket .,......*.,..........  ^ .-,,,,,,,,-,,., S 

Eimac  3-10002,  fresh  yellow  factory  boxed  with  guarantee ._..,............ .S 

EimacSK  510  socket,  3  1000Z  and  4  1000A  ,,,  , ., , . ..,  .$ 

Eimac  SK-516  chimney  for  3-10002 , *, *  .$ 

Eimac  SK  506  chimney  for  4  1000 A , *.......,...*,. .,,-,. ,   $ 

Eimac  H  R^  Heat  Dissipating  Plate  Cap  for  4-1000A  and  3-1000Z . . 

Eimac  3-500Z,  fresh  yellow  factory  boxed  with  guarantee  , .. , .- _ 

Eimac  3-400Z,  fresh  yellow  factory  boxed  with  guarantee .-....-. 

Eimac  SK-410  socket  for  3-400Z  and  3  500Z 

Eimac  SK  416  chimney  for  3-4002  and  3-500Z *, .••*,,,.. $ 

Eimac  SK-650  socket  for  4X150A    4CX250B    no  screen  bypass. , ,..,.,...$ 

Eimac  SK-626  chimney  for  SK'650  and  SK-620 .  ,  ^ .  . , , ,  A> 

Eimac  SK-620  socket  for  4X  150A .  4CX250B,  has  screen  bypass  * . , $ 

E  [mac  S  K-800B  sock  et  for  4CX  1 0OOA * , . 4 

Eimac  SK-S06  chimney  for  SK-800B ,  . $ 

Type  572B/T160L^  fresh  factory  boxed  heavy  duty  power  triode  with  guarantee,  directly 

Type  8236  Heavy  Duty,  direct  6DQ5  replacement,  60  watts  dissipation,  gives  improved 

tube  life  and  greater  peak  power  output  without  plate  getting  red , .  .  , $ 

Above    shipped   U,P.S.,   REA,  or   Parcel  Post,   Add   for  shipping,  excess  refunded.  Write  for 
Eimac  tubes  prices.  Give  us  type  tube  used. 
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Radar  Equipment:                                                                                                                                            .  --.cm. 

SN-12/APA-16  Range  Marker  Unit  (bombsfght)    *•. . 5  ^ '-^2 

SN  36B/APS  31  Synchronizer,  Radar  _  _ .,,,,,,. .  -$  35.00 

AM-837/APS-20  Amplifier    Radar  .„.. , .  .,. *• -- .-  --$  19b0 

PP-1057/AP  Radar  Power  Supply    : . .  - .,,,,,..  . .  . .  S  19.50 

AM  674/APA  57B  Wind  Servo  Amplifier,  Radar  , ,...•.*• , .  •..-,-.,- , S  13.00 

SA-235/AP  A-57  I  nertra  switch,  Radar  .,..,....,..,*.,.,* , ...*.........,.$  12.50 

MD-1 10/APT-16  Radar  Modulator ,  ., ..*.,,*,.....,..... ....,.-.....$  12.00 

MX-284/APN  1 2  Vtdeogate,  Radar ,..,-.-- $  10,00 

Boat  Owners: 

APN-9  Loran  Systems  with  12  volt  transistor  power  supply,  go  back  to  your  favorite  fishing  spot  or 
navigate  world  wide  with  this  Loran  A  set.  Price  $225.00,  send  for  detailed  information. 

All    equipment    excellent    condition/  F08    Ellenton.    Satisfaction    guaranteed    or   money    refunded 
Immediate  shipment.  Write  or  phone  (813)  722-1843,  Bill  Slep,  W4FHY. ^^ 
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VACUUM  VARIABLES  -  Largest  and  best  drversified  stock  in  the  world  -  From  tiny  ECS  30PF  10KV 
to  the  big  water  cooled  ceramic  units  5000PF  @  60K  V.  Most  types  in  either  glass  or  ceramic.  Every  unit 
jndividuany  tested  and  fully  guaranteed.  Write  for  capacitor  Flyer  No,  VC-200, 

EXAMPLES  (Immedfatety  available  from  stock  plus  hundreds  nrrore), 

300  (10'300PF  @  7.5fCV)  afso  10  fii  15KV  available  $ 

465  4-46 5PF  @  5KV)  list  price  $310.00 

750  (5-750PF  (a  5KV)  list  price  S270.00 

1000  (7-1000PF  @5KV)  list  price  $260.00 

2000  (20  2000PF  @  5KV)  list  price  $460,00 

300  M0-300PF  @  7.5KV)  ceramic  type 

2500  (25-2500PF  @>  5KV)  ceramic  type 

(Higher  voltages  upon  request) 

All  units  complete  with  drive-head  andmounting  hardware. 


ucs 

USLS 
ucs  LP  A 
UCSL 
UCSL 
CVDD 

cvcc 


48.00 
63.00 
72.00 
78.00 

138.00 
88.00 

158.00 


SPECIAL  BIFILAR  FILAMENT  chokes  for  that 
new  2KW  PEP  Linear,  2-30  MC,  good  for  32A 
continuous.  Excellent  inductance  and  low  voltage 
drop.  Insulated  body  and  ready  to  mount. 

JI-FC32  $   8.00 

Also  available  60A  version  JI-FC60  14.00 

Matching  plate  choke  800  MA  J I  -PCSOO  5.00 

Matching  plate  choke  2.0  A  JI-PC2000  9,00 

(Descriptive  literature  available  upon  request) 

COMPUTER  GRADE  CAPACITORS 

1250  MFD  @  180  VOC  ,88 

3750  M  F  D  @     75  V  DC  .58 

5000  MFD  @     55  VDC  .48 

5500  M  F  D  @     45  V  DC  .48 

1100  MFD  @  250  VDC  1  .SB 

100  MFD  @200  V  .48 

900  MFD  @     75  V  .38 

8000  MFD  @     55  V  .52 

Spr^ue,  Mallony,  G.  E.,  etc. 


-NEWi 


# Dozens  of  other  types  available.  Please  ask  for 
Cap  Flyer  No.  C-100.  New  cad  plated  mounting 
brackets  for  computer  grades  .  .  .  * ,  ,  ,  ,14 

#Thousands  of  capacitors  available.  Many  are 
brand  new  In  addition  to  military  equipment 
pull-outs  and  all  tested  and  guaranteed. 

,01  MFD  at  1,4KV  Disc,  ceramics  (new)  Ideal  for 
diode  strings .08  ea 

Also  PC  (shortleads)  type  disc  capacitors  .01  and 
.022  {1KV  and  1.4KV).  These  leads  are  long 
enough  to  bridge  the  1*5A  diodes    ,,.....  .03  ea 

Plastic  capacitors  .05  MFD  at  10KV  DC 

Glass-mike  (Gudeman)  .01  MFD  at  10KV  DC  5" 
K  ^y*"    ......,,  2.85  ea, 

•  WORLD'S  LARGEST  SELECTION  of  StLlCON 
Rectifiers  and  Ass'ys  from  a  single  source.    Each 
unit  is  Individually  power  tested  and  guaranteed. 
(All  units  unless  indicated  are  single  cnip  silicon) 

STO  Top  Hat  1,6  a  unit*  are  avalfabre  from  50V  PI  V  (p  .03  ea 
to  140DV  PIV  (^  .32  ea.  Type  junction  is  aLso  stated  (alloyed, 
diffused} 

Epoxy  or  glass  1 3A  units  are  available  m  the  same  ranges  as 
the  top-'hat&  from  50 V  units  (^  .05  ea  to  14O0V  uniu  at  .46 
ea. 

J!  also  has  available  prem.  epoxy  controlled  avalanche  units 
that  win  meet  or  exceed  mi(  specs,  These  units  ate  unbeat- 
able. They  range  from  200V  ®>  .12,  SOOV  @  .26  1200V  ^ 
.38,  16D0V  @  .68,  and  1800V  @  .88  each. 

epoxy   3    Amp    units    (soon    to    be   available   in  controlled 
avalanche).  They  fenQe  from  50V  @  .OS,  600V  (P  .24,  TOOOV 
(P  .48,  1200V  @  .68,  1400V  ^  .88. 
These  units  have  a  one  cycle  short  ck't  current  of  240  Ampi. 

012  Amp  ttud  mounts.  Steel  or  epoxy  cese  {REV.  POL.  also 
availabIeK  These  range  from  SOV  unit  @  .14,  4Q0V  &  «32, 
8Q0V  (^  .SB,  1000V  (P  .9B.  Also  avaltable  40A,  70A,  IDOA, 
160A^  240 A,  27SA,  and  many  more.  Complete  rectifier 
Bss'yf  available  for  everything  from  battery  chargers  to  hi 
voltage  stacks.  Custom  buHdmg  of  poly-phase  ess'ys  lor  any 
Application  from  battery  chergert  to  welders  to  broadcast 
staitons  is  Our  speciality.  All  ass'ys  are  fullv  tested ^  and 
guaranteed  before  shipment. 


•  Sample  selection  of  TUBE  INVENTORY* 
Largest  percentage  new,  tested  and  guaranteed. 

RCA  3E29  (Sim  to  8298)  w/heat  diss. 

RCA  6146A 2.95 

Matched  813's  for  GG  Linear  per  pair 25,00 

3B2S  {Zeon  type  866) , ,  ,  .  ^,25 

4CX250B/7203  (premium  ceramic  tetrotds)  16,00 

SR4VVGB  (Foam  Suspension)  .  -  ,  .  ,  , ,  2.B5 

Thousands  of  military  equipment  pulioufs  letied 
and  guaranteed  in  CBrtons,  Ask  for  Tube  f  tyer  No. 
T-7i 

m    HUNDREDS  OF  EXCELLENT  TRANS-    % 
FORMERS  available  all  voltages,  cjrfenti^ 
s'tz^  and  weights.  Units  tested  and  guar- 
anteed.    Semple    selection:     (Write    for 
XFRMR  Plyer  No,  TK&5L 

PrL  1 15V  60CPS.  Sec.  6.3  volts  at  8.0  amps.  Tried 

10083 , _ 

Tapped  120V  Primorv/Sec.  6  to  7V      at  I.S  emps 

(MIL^pec} _ 48 

Chicago  Std.  t2H.  ®  200MA  Mil^spec  choke  ,  .  .  , .98 

Chicago  Sid.  15  Henries  at  100MA 

Chicago  Std.  sw.  choke  4/20  H  @  300MA  5KV  INS.  .  , 
General  Purpose  XFRMR  350  0-350  @  lOOMA  6.3CT 
@  4.0  A  .  . 
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9   NEW  *  NEW  *  NEW    9 

Tapped  1  20VPririnarv/Sec.  700'aOOV  CT  @  500MA 
{ideal  for  that  exciter  full  wave  bridge  or  Amp  FW 

DR!    f-  R 

Prl.  220V  60CPS  {tapped)  Secondaries  BV,  7.5V,  10 

Bi  1 1 V  CT  @  36 A >  .  , 

Chicago  Std.  Mil  Spec  type  (for  3-400.  4-1000,  813, 

Ate    \ 

Special  XFRMR  for  that  n*w  llne«f  using  3-1000Z  or 

4' 1000  A) 
Tapped  Pri.  220-240V  AC  60CPS  Sec.  7,5V  @  25A  .  . 

•  RECTIFIER  SPECIALS* 


6.75 


18,00 


9.50 


ea. 


4.95 
2.95 

2.45 

1,85 
,05 
.68 

2S.00 


Ptemium  5R4  reptacemenc  6KV  @  1.5 A 

(replaces  4  in  Par^Hell     ,..,,... 

Std  5R4  replacement  5KV  @  400«^A 

5U4  replacement  3KV  (P  1 A  treplaces  5y3.  5V4 
5Z4,  5T4.  5AW4.  5931  and  6004}  ..,../._!_ 

80  type  replaces  82,  83.  83V,  &  5Z3   2K  V  @  1A  ,  .  . 

IN 34  type  Germanium  diodes  *or  general  work  .  .  ,  , 

Solid  state  meter  protector  (10  micro-amps  to  1 .6A1 

'*Speciar*  OZ  F^k  Reel,  Ass\  use  as  FWCT,  FWB    or 
FWOBLR    3.5KV  oul^  1.SA  .  . _ 

OZ  Pak  blocks  4"  x  2*'  x  Y^'*    Vm  wave  Silicon  eiTy 
(need  2  for  FWCT  F  WOOL R  or  4  for  brrdge) 
Min  o-f  7KV  PIV  @»  U2A  hermetically  sealed 
6/32  term,  ,»,..*....  ^  . .  ,  ,  , ea.4.50 

Heavy  duty  OZ  Pak  block  a»'y  (seme  size)  2.SK  V 
PIV  @  6A  output  (both  units  R/C  compensated  ,  , 

Compact  FWB  ass*y  %"  jt  Vi**  2KV  PiV  di  1 A 

Small  \%  K  3/8")  FWB  ass'y  SOOV  PIV  @  1.5A  ,  ,  .  . 
Small  (5/B"  x  5/8")  Flat  Pak  rectifier  2KV  PIV 

@  1 .5  A 

Multi-junctron  ass'y  1"  long  with  std  ferrule  ends. 

Controiled  avalanche  typo  4KV  @  300lvrA  (Hi- 

Freq.  type)  ,..,.. .  . ,  ..,.,.,. 

Multi-iunction  axial  lead  a^afanche  diodes  6KV 

g>  200MA 

Complete  power  supply  only  5"  x  5"  k  4"  input 
220V  AC  output  7,0K  V  ®  35MA  -  Xfrmr, 
rectifiers  and  f ilter*  self-contained.  Ideal  for 
scope  Of  eKperimenior ,...,,,. , 

75A  series  Rect  reptacement  kit  (or  arty  good  Rx) 
silicon  5U4  plug-in  unit  plut  160  Ohm  Oale-Ohfn 
type  dropping  reiiitor  iwith  instfuctions)  .,.*., 


4.50 

1.95 
1.25 


.98 


.85 


75 


.2.95 


*2,75 


Don't  Forget  Our  New  JENNINGS  ELECTRONIC  CENTER  at  1280  No.  4th  St..  San  Jose.  Cafili 
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CQ  de  W2KU\A/ 


WE  NEED 

YOUR  SURPLUS  TUBES 

1P21 

891 

2C39 

3CX2500 

2K25 

3CX3O00 

2K48 

3CX5000 

2K  (any  digits) 

3CX  10.000 

3-400 

3E29 

3-1 000 

3K  {any  digits) 

3B24 

4-65 

3B28 

4-125/4D21 

4-250/5  D22 

4CX3000A/8169 

4-400A/8438 

4CX5Q00A/8170 

4-1000A/8166 

4CX50aOR/8170W 

4X1 50 A 

4CX10,000/8171 

4CX250B 

4X150G/8172 

4CX250R/7580W 

4PR60AorB 

4CX300 

4PR  (any  digits) 

4CX250A/8321 

5-125B/4E27A 

4CX 1 000  A/8 1 68 

5R4WGB 

304TL 

6BL6 

VA  (all  types) 

6BM6  or  6A 

250TH 

6L6 

450TH 

7D21 

450TL 

8D21 

QK  (all  types) 

9C21 

715C 

9C25 

802 

75TL 

89 1R 

805 

TW  (all  types) 

807 

TWT  (all  types) 

810 

NL  (all  types) 

811A 

4000  series 

812A 

5000  series 

813 

6000  series 

832A 

7000  series 

833A 

8000  series 

AIRCRAFT 

EQUIPMENT 

Offers  5%  bonus  over  highest  offer, 
SHIP  COLLECT  FOR  PAYMENT. 

AN/GRC-3,  4.  5,  6,  7,  8,  9,  10.  19,  26.  46 
RT-66,  67,  68,  70.  77,  102,  104,  etc. 
AN/APR-13,  14,  17 

RECEIVERS 


URC  14 

VRC24 

R-388 

R-1051 

R-388A 

CV-253/ALR 

R389 

51J-2.  3,4 

R390 

CV116conv. 

R390A 

AN/URR- 

R391 

AN/FRR 

R-392 

AN/SRR 

R-220 

AN/SLR 

R-1125 

AN/ARR 

TEST  EQUIPMENT 

SG-12A/U 

SG-2A/GRIVI 

AN/URM-26 

SG-1A/ARN 

AN /ARM -25 

SG-66A/ARM-5 

SG-13/ARN 

AN/ARI\/l-22 

AN/URM-SO 

AN/URM-32 

AN/ARM -26 

AN/ARM-8 

AN/URM-48 

AN/URIVI-43 

AN/ARIVl-31 

AN/ARM -9 

AN/UPM-98 

AN /ARM -29 

AN/USIVI-16 

AN /ARM -68 

AN/APM-66 

AN/URIVI-44 

0S-8E/U 

AN/UPM-99 

TS-757 

TS-723 

AN/USM-44 

TS-684 

TS-683 

AN/UPM-32 

TV -7 

TV-2 

TS-330 

SG-24/TRM 

ME -300 

TS-7 1 0 

AN/PSM-4 

AN/PSM-6 

TS.62 1 

TS-510A 

TS-823 

TS-505D 

AN/URM-25 

AN/GPM-15 

AN/URIVI-81 

TS-1100 

AN  H-P,  Boonton,  ARC,  GR, 

Bird  M 

easurements  Tek,  etc. 

COLLINS 

AN/ARC-27,  33,  34,  38,  44.  52, 

54,  55,  58,  73.  84 
AN/ARN-14,  21,  59,  65,  67.  etc. 
AN/ARR^  APR  14,  etc. 

Please  send  us  your  surplus  inventory  lists.  We  want  to  buy  other  tubes  and 

Transceivers  —  Receivers  —  Test  Equipment. 


17L-4,  7 

618M 

573X 

51X2 

62 1  A3 

479S 

51V 

860  E 

47 9T,  etc. 

618S1-4 

51  R3 

61 8T 

578  D 

n 


The    TED    DAMES    Co, 


308    HICKORY    ST.  ARLINGTON.    N.J.    07032 

Phone:    20T    998-4246 


MARCH  1970 
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-  WE  BUY  RIGHT  &  SELL  RIGHT  - 


C&H  SALES  starts  off  1970  with  a  Slam  Bang  Sale ! 


H.P.  1 30 A  Scope  DC-300KC 

HP.  130B  Scope  DC-300KC 

H.P.  151 A  High  Gain  Amp.  Plug  in. 
H.P.  152A  Dual  Trace  Amp.  Plug  In, 
H.P.  200T  Telemeter  Osc,  250  CPS 

into  100KC  output  160mw  ..... 
H.P.  202A  Function  Gen.  0.008  CPS 

to  1200  CPS __....,. 

H.P.  21 1 A  Sq.  Wave  Gen.  1  CPS  to  1  MC 
H.P,  21 2A  Pulse  Gen.  Pulses  from 

0.07  to  10  microseconds,  50  watts 

of  pulse  power    , ,  , , , 

H.P,  G281 A  Adaptor 

H.P.  G370C  Fixed  Attenuator  10  DB 

H.P.  X382A  Var.  Att 

H,P.  41 5B  Standing  Wave  Ind,  Freq. 

1000  CPS  ±2%    .,.,,.,.... 

HP.  450A  Amplifier  Freq.  Res. 

±0.5  DB,  10  CPS  into  1  MC 

H.P.  475B  Bolometer  Mount 

H.P.  J485B  Detector  Mount , 

H.P.  710A  Power  Supply  output 

continuously  variable  from  180  to 

360V;  6.3  VAC  center  tapped  also 

provided.  ONLY  ......*.. , , .  . . 

H.P,  71 2B  P.S,  0  500V  200  MA  ...  . 

H.P.  AC  60K  Barretter  matching 

Transformer   . 

H.P.  350D  Attenuator  Set 

H.P,  430C  Power  Meter   .......... 


.  .8295.00 

.  .  350.00 

-  .  .  .50.00 

.  .  .  .50.00 

.  .  .  .75.00 

.  ,  .125.00 
.  .100.00 


.75.00 
.20.00 
.35.00 

150.00 


,75,00 

.25.00 
.50.00 
.20.00 


. .  .15.00 
. ,  .50.00 


.20.00 
.95.00 
.50.00 


ARC  RADIO  EQUIPMENT 

T-116  xmtr,  118-132  MC.  .$19.95 
T-336  xmir,  11 8-1 32  MC. ,  .19.95 
T-13A  Hmtr,  125-148  MC. .  .19,95 
R'lOA  rcvr,  520-1500  KC.  .19.95 
R*11A  rcvr,  190-550  KG. .  .  19.95 
R-22  rcvr,  550-1600  KC  .  .  .  19.95 
B-tOA  converter.  ........  19.95 

D-10A  2S-volt  Oynamotor  for  use  w/afaove  rcvrs 5.00 

Control  boxes  C-18,  22,  37,  44,  984 ea    7.5Q 

K-12  Relay  box  . 10.00 

E-13e/ARN30  Rack 7.50 

A'13A  Antenna 35.00 


R26/ARC-5  Rcvr.  3^6  MC  ....,_ 
R28/ARC  5  Rcvr.  100-156  MC  ... 
BC  603  FM  Rcvr.  20-27,9  MC  .  _  . 
EC  683  FM  Rcvr  27.9-39  MC   

TS  403/U  Same  as  H  .P.  61 6A 
1800  MC  to  4000  MC ,.  _  . 

TS  419  Same  as  HP.  61 4A  900  MC 
to  2100MC  .  . 


.14.95 
.14.95 
.29.95 
.39,95 


.  .450.00 
.  .395.00 


Tek 
Tek 
Tek 
Tek 
Tek 
Tek 
Tek 
Tek 
Tek 
Tek 
Tek 
Tek 
Tek 


121  Wide  Band  Pre.  Amp 25.00 

161  Wave  Form  Gen .35,00 

162  Wave  Form  Gen.    .35.00 


516  15  MC  Scope  . 
533 A  15  MC  Scope 
536  10  MC  Scope  . 
535  15  MC  Scope  . 
502  1  MC  Scope  .  . 


. 895.00 

895,00 

795  00 

49«*#AB«-...^.    O    b?   ^   .     \J  LJ 

K"  Plug  In 75.00 

P"  Plug  In .50.00 

53/54E  Plug  In 50.00 

80  Plug  In 25.00 

TU-2Plugln  .  . 35.00 


f  t 


t4 


L  &  N  K2  Pot 

L  &  N  2666  Ayrton  Shunt  lOk^  .  . 

L  &  N  4395S  lOkQ  Volt.  Div 

ESI  DP212  100K  Deka  Pot    

ESI  DB655  Dekabox  total  res. 

1   IQQ  qqqO 

ESI  DC-40  Dekabox  Capacitor  total 

capacitance  1 J  1 1 ,000  uuf    ..... 

Sierra  137A  Dir.  Coup.    ......... 

Sierra  138A  Dir.  Coup.    

Sierra  184  Low  Pass  Filter  ,,...,. 
FXR  B812A  Standing  Wave  Amplifi 

Shallcross  8285  Res.  Box 

Fluke  803  D.V.M.  (diff.  V:  meter)  . 


i  V  « 


er 


.150.00 
.  .35.00 
.  .75.00 
.  .50.00 

.  .50.00 

.  .50.00 

,  .35,00 
.  ,75,00 
.  .50.00 
,300.00 


DM-34  Dynamotor  12V  In.  220V  Out 
SO  MA 3,95 

DM-35  Dynamotor  12V  in.  625  out. 
225  MA 22.50 

ARC  3  Transceiver  Comp.  w/tubes,  less 
xtals.  100-156  MC.  A  new  low  ........  9.95 


G.R.  21 9K  Decade  Cond. .  .-, 

G.R.  1 21 9A  Unit  Pulse  Amp ... 

G.R.  1432J  Decade  Res. 

G.R-  1454A  Decade  Volt.  Div.  lOkH 
G.R-  1482B  Std.  Inductor  100  UH  . 
G.R-  1490D  Decade  Inductor    .  .  .  .  . 

G750D  Directional  Coupler  20  DB    . 

G870A  Slide  Screv*/  Tuner 

X885A  Phase  Shifter _  .  . 

G910A  Low  Power  Termination    ,  .  . 

H.P.  400HR  AC  V.T.V.M. ,  . 

Rutherford  B7  Pufse  Generator   ,  .  _ 
Measurements  Corp,  82  Sig,  Gen, 
20  cycles  to  50  MC ,  . 


.  .  .35.00 
.  .  .65.00 
.  .  .75.00 
.  .  .75.00 

.  .  .25.00 
.  .  1 50. 00 


,  .70.00 
.100.00 
225.00 
.35.00 
195.00 
200.00 


.  .250.00 


Just  arrived     H.P.   130C  Scope  DC  to  500KC      $450/00 

Remember,  we  are  your  headquarters  for 
Test  Equipment  Parts,  Tubes  &  Semis,  Optics. 

IT'S  ALL  STOCKED  UNDER  ONE  ROOF 


I 


2176  E.  Colorado  St.  •  Pasadena,  Calif.  91107 
Telephone:  Murray  1-7393 


No  C.O.D.'s  Please— P.O. S.  Pasadena  unless  otherwise  specified— Remit  full  amount  with  order 
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NEW  G&G  CATALOG! 

MILITARY  ELECTRONICS 


24  PAGES,  crnmmed  with  Gov't  Surplus  Elvctrocdc  Qe«r  ^  the  Blgs^et 
BarKAln  Buys  In  Amerlciil  U  will  pi^  you  to  SEND  25c  for  ydtir  copy  - 
RgfundiHl  with  yoir  Ut»i  prder. 

BC-645  TtANSCBVBt      15  u^>e4,    i3»  to  &dti  Met. 

EftiSlty  sdafAeft  lor  2  wiy  voice  or  code  oo  Ham, 
Mobile,  TeltfviBign  Experimental,  and  CitiieoB 
Bcjids^  WlU)  OilK«4  lean  power  ^pply  A«  ^  ae 
In  fDCioiy  carton,   BRAND  N^W..«,»,.  ^lOvVd 

SPECIAL  PACKAGE  OF  FEB;  30-645  TtanBCclver,  DyntaaoLoT  »nd  all 
aaci^^tfcjieap  Including  oi-iiuntiDg,  UHF  Antejuia  ABaemblle*,  ooutrol  box* 
complt!t4^  set  of  ounnectord  and  plug£i«  A.1  A  AM. 

orana  ri4 w  «••■•«•«««.•« ««•**.««•«* ,§^4 *«•««.*»« ««*■*««••*•  t^F ^ ^^ •  ^ *^ 


ft-ll  COMMAND  RECEtVai  ABC  im~560  Ke.  Commerelal 

late  i»od«t|  Excellent  C^iadlUoa 


mm  «  '*  « 


$12.95 


R-4/MMft-l  RECHVEl      254^258  ftte.,    TUoabl^,    eompl«l«  with  11  Cid»«B 

Excelleat  Used  ..*, , ,,. ,,.p„    |5«9& 

BRAND  KEW,  including  dyna motor  »  +  ««•* •i,*.**^^^,,^ t#<i& 

BC-659  FM  TftANSMITTlR/RICilVER 

JST  to  3i.  9  Mc.  Tltal  coqU'oI  c>u  any  two  pt^^aelt^dted 
diftnoel«,      80   chftHQela.      Complete   with    13  tubea 

fit  *Vit«*««*#i«««««»4««i#«*««jft*«lii«««    ^p  ^W^P  •**  ^^ 

VIBRATOR  POWEB  StlFPLY  for  ■bore,  SV,  12V  or 

Z4V  iapecify  when  ordertogl.  Like  New. ^,      i6«dfi 

McELROY  AUTOMATK  ICEYBt  Ajitable  for  keyUig  traaaisitter  or  for 
code  prtoUce.  Baa  pbot^i^«l«olrlc  eeU  add  sensitive  relay*  ^va  a« 
Ud  V  60  oyeU  AC.  Complete  with  tubea,  Ejccellent  Dsed  , ,  .^.^I2*lr3 

^ ^ s ^^ ■.-!■■.[  m -~ 

PE-219  0ATT£AY  CHARGER       Ctuu^e  one  or  two  6V  batt^^rles  at  T  anapa. 
from  S,  12  or  24  volt  source^    Uaea  one  pUik-I^  vibrator.  C<Hnpietc  with 
W  power  cord,  In  metal  eaae  11  x  10  x  &|''  ae«p.  ^^   q_ 

Weight  40  Lbs.  Slfoat  Gofpa  «qulpi3i»l.«    I^W #il>y9 

THffHOHi  TTPf  BBAf  MMe  by  J.B.BuuneU,  omm  adjoataMe^^  ^. 
s^sl£t¥ity,  130  ohm  co&l«  Slxe  3}  x  4  x  Tf '^  Sh(]g  wt  3  Ib«.  KZW  $3,9S 


ftC<MS  INTERPHONE  AMPURBl   E^aUy  converted  to  borne 
inter  coit)  ays  tern «   Uaee  pnir  of  1610  tubes^   delivering  10  watts 
of  audio  pow^r.  Brand  New 


r*  *  ■  •  •  I 


or  oObce 

$2.45 


SCIt-274-N,  UC-S  COKMANO  SH  HQ! 
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}  « 
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CRT  AGEING  &  CHECKING  TESTER       Can  be  used 
fan  testing  picture  tubes  as  well  as  ageing-  4  bar*^ 

BHAND  KEW,  in  original  cartoa  ,...*...       $5.95 


BIAS  METER       excellent  for  measuring  DC  Volt- 
agefi  or  checking  polarity  of  DC  Voltages,  With 
adaptor  plugt  schematic,  metal  carr>'ing  case. 
Batteries  not  needed  for  operation « 
Brand  new .*.^.. $3.95 

EE-99  TELEPHONE  REPEATER             Voice  frequency 
amplifierp  4-wire  thru  or  2-wire  terminating,  for 
field  use.  Adjustable  gain  &  equalization,  Dual  2- 
stage  amplifier  with  neg*  feedback*  300-3500  cycles, 
2-iN5  and  2-3Q5  tubes.  Size  Ilixl4ix8''. 
Wt.  25  lbs,  NEW ,. .,., $4.95 

BC-906  FREQUENCY  METER        portable  absorp- 
tion type^  for  determining  frequency  of  CW,  MCW 
or  pulsed  radar  transmitters  and  local  osc.  Also 
for  calibrating,  aligning  and  checking  sensitivity  of 
receivers*  Battery  operated,  liV,  45V  DC. 
Range  150  to  234  Mc. 
NEW.,*....,* *. ...••..•      $10,95 

TS-126/AP  RANGE  CALIBRATOR  TEST  SCOPE 

Top  quality  2*'  oscilloscope  with  all  positioning^ 
focus,  gain  and  intensity  controls.  Sawtooth  sweep 
triggered  by  external  negative  pip  or  can  be  switch- 
ed  to  self- triggering.  For  115  V  400-1600  cycle  AC 
operation.  Complete  with  tubes  and 

cable  R     NFW  SI  9,50 


R'22  BROADCAST  RECEIVER        arc  Model,  tunes 

550  to  1500  Kc.  Operates  on  28  V DC. 

Complete  with  tubes,    LIKE  NEW $17*50 

ARC-3  RECEIVER          lOO  to  156  Mc.  8-channel  xtal 
control,  electric  band  change.  Voltage  requ'd:  24  V 
DC  &  210  VDC  125  Ma.  11x7x15".  21  lb. 
With  lY  tubes.  Excellent  Used $17.50 

ARC-3  TRANSMITTER         S-channel  100  to  156  Mc. 
Voltage  requ'd:  24  VDC  and  410  VDC  325  Ma.  Size: 
15ixl2|x7^".  Wt  21  lbs.  Output  8  Watts  AM. 
Complete  with  9  tubes* 
Excellent  Used  ,, ,., $1&.50 

JUNCTION  BOX     for  ARC-3  set  .......   $  3, 05 

PUSHBUTTON  CONTROL  BOX  for 

receiver  &  transmitter,  excused. .«.«.,  $  1.95 

APie-5   VHr  RECEIVER.   TRANSMITTER, 
MODULATOR    100-196   MC« 

R-28    Receiver,    with    tubes 

and  cryjitaL  exc.  Used  ClO  CA 

T-2J  Tr^n sin  liter  with  tube^i 

and   cry,staL5i.    Brand   New   In  mt%m  mg\ 

orie'lnal  cartdn   .........;  ^Alm^Ml 

T-23  Ui»ed.  Ie»s  tubes  $3*95 

MD^7  Modulator,  with  tubesi,    *__  __ 
exC;  used   ■■...>**,>  ^  *  .  .    ylO.Vj 

AN/APR-4Y    FM    «i    AM    RECCIVCR 
"WB"    FOR    SATELLITE    TRACKINOI 

Hizh  precision  lab  Initrumeatt  for  i]ioalt4irinv  and 
in ea£ urine'  freQueney  and  relatlvs  atirnal  atrcnstlit  3fl 
to  4000  Hc^  In  5.  timlnff  rmoffaa.  For  110  V  60  cycle 
AC.  Butlt-ln  power  aupply.  Ort&1n«I  circuit  Cf|||  IM 
dlai^ram  Included.   Checked  out^  perfect*         #llll*wll 

^»  V  ^%  ^v      ^V  ^h  ^V^       m    m    m    B    m  m    % 


#    •    *   . 


.    * 


.    •    • 


All   TuntnE*  Unite  Available  for  AtMive 


'  oo  cy 
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BC-929  SCOPE  INDICATOR    Compact  radar  display 
unit,  has  intensity,  focus  aod  positioaing  control s» 
DPDT  motor-driven  switch.  Favorite  with  TTY  fans 
as  foundation  for  converter  with  cross-line  scope 
presentation.  Complete  with  all  tubes  including 
3BP1.  Size:  8|x9xl6".  Wt*  22i  lbs. 


GAP  RADAR  TEST  EQUIPMENT        CHZ-bOAB 
Wavemetef  Oscillator,  used  for  checking  radar 
equipment  in  140-240  Mc  band.  Magic  eye  indica- 
tor«  Coaxial  input-output  circuits.  115  V  50-70  cy. 
AC-_Si2ie;  9x16x10      Wt  35  iba* 


ECHO  BOX  15*545/ UP      for  checking  radar  sets 
in  1150-1350  Mc  range.  Tiuied  cavity  manual  type. 
Meter  3^"  0-100  DC  microamps.  Hand -ringing  re- 
sonator of  hi  Q  excited  by  loop  connected  by  flexible 
cable  to  RF  test  point  of  radar. 
16x9x9".  Wt.  23  lbs.  Excellent  Used. .....    $14*95 

WILLARO  2 -VOLT  STORAGE  DAHERY         rated  at 

20  Amp. -Hours.  Model  20-2,  Compact,  recharge- 
able, Non- spill,  lightw* eight  polystyrene  container 
3x4x5^".  Shipped  dry^  uses  standard  electrolyte. 
Shpg  wt,  3  lb. 
CNciWp  eacn  .*•«•»•••***«*•«. •*•••«*«*»•   ^^mrw 


fiB-2D8/AMT  BAHERY  PACK       oontaina  three 
BB52  -  36V  miniature  and  one  BBS!  -  6V  lead-acid 
storage  batteries.  Shipped  dry  charge.  Usee  1280 
acid  for  cycling  service,  and  1350  for  one- shot* 
BB52  supplies  3  hrs  thru  1200  ohms;  BB51  supplies 
2|  hrs  thru  30  ohms.  Made  by  Willard.    Pack  size: 
44x1x1-3/8". 
Shpg  wt.  2  lbs.  NEW  •..*.«•• $1*49 


TEHMS:      36%  DepMlt  wUi  ardar.  bala^o  C,  D,n.  -<?r-  EamlUmnce  la  fuU. 
MtrtiPWMi*.  order  IS*  00  r*0.  B.  NYC  Bahjfit^l  to  prior  >altt  lad  prt&e  efaaai* 

Gte  lADIO  EUaiONICS  COMPANY 

47  Wormn  St.,  {2n(f  Fl  |  Nmr  Yerii,  N.T.  10007     Ph.  2I2-267-4MS 
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NAVY   "TED"   TRANSMIT- 

TERS  AN/URR-1 3.27,35 

etc...AN/URA-6.8,I7: 

AN/SPA-4,8,9. 
AN/URC-9 

AN/GRC-B  ,4.5,6.7,8,9, 10. 
19,26.46;  RT.66,67,68,69. 
70,77;  AM-65/GR. 

T-368/UR.  PP-II2/GR. 
RT-!74/PRC-8,  R.I 08.9/ 

GR.RT-I75/PRC-9, 
R-IIO/GR,  RT-!76/PRC- 
l0,T-I95yGR,AN/PRC- 
25,  R.125/eR,T.2l7A. 
T.235/GR,  R.278B,  SB- 
22/PT,MD-l29A/GRC- 
27,AN/VRC-I2,etc. 
AN/PRC-2S   8.77 

AN/TRC.24: 
T-302A,  AM.912,3 
R-4I7A,  AM-914,5,  PP- 
685 A  &  accessories, 

AN/TCC-3:AM-682,TA. 
219 

COMMERCIAL  AIRCRAFT 
COMMUNICATIONS: 

Collins:  I7L<4,7,5IX2, 
51V3.  6I8S,  6l8f,  [85-4. 
62lA3,860E.2,6t8M, 
51 R3,  578D,  578X,  4795- 
3.479T-2;ARC:R-30A, 
R.38A,  R.34A,RT-IIA, 
T-27A,  T-25C.  R.3JA, 
2IA  system,  IN-I2,I3.I4. 


TeifSeh:H.|4,  H-I4A, 
etc. 

INDICATORS:  I D-250. 1, 

ID  387,  ID-257,  ID-663, 
1D-ll03,ID'637,stc.;a(l 
CoEtins,  Weston,  and 
A.R.C.  indicators  and 
control  units. 

TEST  EQUIPMENT 

SG-I2A/U 

AN/URM-25 

AN/URM-26 

SG-iA/ARN 

SG-2A/GRM 

AN/URM-BO 

SG.I3/ARN 

AN/URM-SI 

AN/ARM-8 

AN/URM-32 

AN/ARM-25 

AN/ARM-68 

AN/URM-48 

AN/ARM-22 

AN/ARM-66 

AN/USM-26 

AN/ARM-65 

SG-66A/ARM-5 

AN/URM-43 

AN/UPM-98 

AN/ARM-68 

MD.83A/ARM 

AN/UPM-99 

AN/U5M-I6 

TS-723/U 


AN/USM-1 17 

AN/USM-81 

TS-330 

ME-S7/U 

TV.2C 

TS-621 

TV.7 

TS-7 1 0 

SG  376/U 

TS-683 

TS-5 1 OA 

AN/URM-S2 

AN/USM-44 

AN/TRM-3 

SG-24ARM 

ME-30C/U 

AN/VRM-1 

AN/GPM-IS 

TS.505D/U 

We  also  buy  all  H-P, 

Boonton,  ARC,  GR,  Bird, 

Measurements,  TEK,  etc 

RECEIVERS:  AN/APR.I3, 

14,  1 7;  R-388,  R-388A. 
R.390,  R.390A,  R-39t, 
R-392.  R-_220,  R-389, 
R.fr25.  R-I05I,CV.253/ 
ALR,  5IJ-2,3,4.AN/ 
URR-.AN/FRR-,©tc. 
AN/SLR,  BLR,  ULR,  etc. 

AIRCRAFT  EQUIPMENT: 

AN/ARC-27,33.34.38,44. 
45,52,54,58,73;  AN/ARN- 
14.2 1, 54,56,59,65,67.52V. 

AN/ALT-6,7,8 


SPACE  ELECTRONICS  CO. 


division  of 


MILITARY  ELECTRONICS,  CORP 

11   Summit  Ave.  East  Paterson,  NJ. 

201-791-5050 
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URGENTLY  NEED  FOLLOWING  EQUIPMENT 

AN/URC-9,  SRC-20,  SRa21    AN/GMD  1 
AN/UPXl,  5  and   12  AN/UPM-98 

AN/APR-14  AN/URC-32 

We  have  immediafe  customers  for  your  old  equipment  in  any  condition.  We'll 
pay  guaranteed  highest  price,  shipping,  insurance,  etc.  We'll  pay  in  24  hours, 
write  or  call  collect  for  our  high  offer.  P.S.  We'll  trade  or  swap  equipment  too. 


SPACE  ELECTRONICS  CO. 


division  of 


MILITARY  ELECTRONICS,  CORP 

11    Symmit  Ave.  East  Patersoiii  N.J. 

201  791-5050 
Please  rush  me   q  quofe  on  tht  following  geor  4haf  I   have  to   %m\U 


m 


Na 


me 
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State 


MARCH  1970 


149 


RELAYS 

LRYl-Pwter  &  Brumfield  latching  relay  SPST 
115v-1t5v  dual  coits,  horizontal  mounting.    ^Vm'x 

LRY2- Potter    &    Brumfield  fstching  relay  SPOT 

1 15v  24v/t  2vdc...., » $   .75  ea,  5  for  $3  00 

RYl— Sensitive  relay  for  use  in  transistorized  cir- 
cuits. 1000  ohms.  Pyll  in  5  mA  at  5  v,  SPST, 
Can  be  ysed  %  SPOT.     l!4"x  VA"x  V\ 

-.„,-„-„-„„. .$  .75^,  5  for  $3.00 

RY2- Sensitive  relay  for  use  in  transistorized  cir- 
cuits.    2000  ohms.    Pull  in  5  mA  at  10  v,    SPST, 
Can  be  used  m  SPOT.     \%"k  VA"x  V. 
.-.-,™-..-.„$  .75  ea,  5  for  $3.00 

TOROID  POWER  TRANSFORMERS 
NEW  AND  UNUSED 

T2— This  torord  was  designed  for  use  in  a  hybrid 
FM  mobile  unit,  using  a  single  8647  tube  in  the  RF 
amp.  for  30  watts  output.  Schematic  included. 
12  vdc  pri.  using  2N1554's  or  equivalent.  Sec,  1; 
500  volts  dc  out  at  70  wans.  Sec.  2:  —65  volts  dc 
bias.  Sec,  3:  1.2  volts  ac  for  filament  of  8647  tube. 
Sec.  4:  C/T  feedback  winding  for  2fSi1554's.    V/*" 

thick.   2%"dia... S2.95  ea,  2  for  S5.00 

T3^Has  powdered  iron  core  and  is  built  like  a  TV 
fly-back  transformer.  Operates  at  about  800  cps. 
12  vdc  prt.  using  2rsl442's  or  equivalent,  DC  out- 
put of  v/dblr  475  volts  90  watts,  C/T  feedback 
winding  for  2N442's ..$2.95  ea,  2  for  $5,00 

TRANSFORMERS 

P4-105-1 15-125  V  60  cy  pri,  6,4  v@  11  A.  205  v 
@  %A,  17  V  @  45  mA  (relay  powert.  Wt.  10  lbs 
...S2.95  ea,  2  for  $5,00 

P5-Pri,  117  vac/ 12  vdc.  Sec.  1:  295  vdc  (v/dblrj 
e  85  mA.  Sec.  2:  12.6  vac  @  2.6  A  &  CT  winding 
for   vibrator.       Double    half    shell.    Wt.    2Y*    lbs. 

P6-Pri,  117  vac/12  vdc.  Sec.  1:  275  vdc  (v/dblr) 
@   150  mA.    Sec.  2    12.6  /ac  &  CT  for  vibrator 

winding.    WL  4/4  lbs ....$2:35 

SR  42-46  type,.,.... 2  for  $5.00 

P7-117  vac  pri.  Sec.  1:  185  vac  @  120  mA,  Sec. 
2:  6.3  vac  @  4  A,  Double  half  shell  marl  box  type, 
SX  146  tvp5  $2  75  ea.   2  for  $5  00 

PB-  1 17  vac  pri.  Sac.  t:  470  CT.  DC  oiil  ot  bridge 
660  V  300  mA  max.  Sec,  2:  100  vac  @  10  mA  for 
bias.     Sec,  3:  12.6  vac  @  .75  A  to  6.3  vac  @  6  A, 

Half  shell  HT-46  type.    Wt.  7%  lbs ...$3,50 

P9-1 17  vac  pri.  Sec.  1 :  900  vac  @  300  mA,  Sec. 
2:  100  vac  @  IQ  mA  bias.   Sec.  3:  12.6  vac  @  2  A. 

Double  half  shell.    Wt.  leVa  lbs.. ,$4.50 

P10-117  vac  pri.  Sec.  1:  960  vac  CT  @  160  mA. 
Sec,  2:  415  vac  CT  and  tap  at  100  vac  @  10  mA 
bias.  Sec.  3:  12.6  vac  @  4.5  A*  Double  shell  mail 
box  type.    Wt.  8%  lbs <.*..„• _$3.75 


OUTPUT  TRANSFORMERS 
59^  each  or  3  for  $1.50 

0T1— Transistor  output  TO'3  Power  Diamond,  15 
ohms  primary  impedance.  Secondary  3.2  ohms. 
Pri,  dc  reststance  0.6  ohms,  secondary  0.3  ohms. 
0T2-Pri.  imp.  7000  ohms.  Sec.  3,2  and  500  ohm 
for  phones  or  70  volt  line.  3  watts.  Full  shielded 
double  half  shell. 

QT3— Primary  impedance  5500  ohms.  Secondary 
impedance  3.2  ohms.    SX-122  type. 

All  prices  FOB  Racine,  Wise.  Orders  under  $3^00  include  50^  handling  charge.  Please  allow  enough 
postage,  excess  will  be  refunded.  All  weights  are  net  weights. 

TOWER  COMMUNICATIONS 

Jl.    m^    W  W     JLJmm  1220-22  VlUaSt.  Racine,  Wisconsin  53403     632  9014 


SEMICONDUCTORS 

SI -Integrated  Circuit.  Rca  CA3012  IF  amplifier- 
limiter.      Gain  61  dB  at  10.7  MHz.    10  lead  TO  5 

package.  With  schematic ,.,$  .75  ea,  5  for  $3.00 

S2-Amperex  2N2671  lOOMHiFT.   RF  amplifier- 

mixer,  4  lead  TO-S  case ...$  .40  ea,  6  for  $2.00 

S3— Amperex   2N2089   RF  amp,  mixer  oscillator. 

..^ »...$  .35  eaJ2  for  $3.00 

S4-Delco  DTS413  Silicon  NPN  planar  TO- 3  case. 
400  Vceo  1 00  mA  continuous.  H  fe  20  <P  5  v  500 
mA,    FT  12  MHi.    Used  as  TV  vert,  output. 

-»» .-$1.00  ^,  6  for  $5.00 

S6-RCA  1N3754  Silicon  Diode  t.3  A  125  piv- 
Single  ended  TO  1  case.  Used  as  biasing  diode  in 
power  amp  base  to  emitter  circuit  or  general  pur- 
pose,....  ..,,„ $  ,15  ea,  8  for  $1.00 

S7— Fairchlld  FD-100  ultra-high  speed  switching  2 
nano  sec.  recovery  time.  Up  to  500  MHz,  75  piv 
10   mA.      Used  as  general   purpose  rf  and  signal 

diode.  Silicon  planar  type $  .25  ea,  5  for  $1,00 

S8-Tex8S  Inst,  1N746  Zener  diode  3.3v400  mw, 

S9-Safkes-Tar2?an  1Na320  Zener  diode  10  v  1  w, 

CAPACITORS 

CI— Aerovox  transmitting  capacitors  for  use  in 
coupling  power  amps  to  Pi  nets.  High  amperage, 
high  voltage  (15  kv)  type  HI-QHPA42BC  axial 
screw  terminals  %*20  with  screws.  Size:  1%"  by 
5/8"  long.  All  silver  const.  Heavy  silver  plated 
terminals  and  screws.     6800  mmfd. 

C2-Plastlc  Cap  Inc  Type  "OF"  high  voltage  glass 
capacitor.     .005,  8000  v.    Size:   1%"x  %"k  8-32 

screw  terminals.. ....$1.50eav  4  for  $5.00 

C3— Mai  lory  computer  grade  electrolytic  capacitors 
1550  mfd  150  vdc.  Fresh  stock  for  use  during 
1970.    Size:  2"x  4%"  with  plastic  insulating  sleeve. 

C4-PC    mounting  900  mfd.    15  vdc.  Size   5/8   x 

1-7/8"  high $  20  6a.  6  lor  $1,00 

C5-*Axial  lead  250  mfd.  40  vdc.  Size  5/8  x  M/4" 

long. $,20  ea.  6  for  51.00 

C6-Axial  lead  15  mfd,  20  vdc.  Tantalum  Size  1/4 
X  1/2"  long $.25  ea.  5  for  SI. 00 

TUBES 

New  bulk  packaged  tubes  made  by  RCA 

6BA7  -  $1.00    . 6  for  $5,00 

6CX8  -  STOO   - 6  for  $5,00 

12AU6  -  $   .60 ,  . ,  .  .6  for  S3.00 

CABLE 

RG  196  A U  50  ohm  teflon  coaxial  cable.  Outside 
diameter  .080"  RF  loss  .29  db  per  foot  at  400  Mhz, 
Silver  plated  shielding  and  conductor.  Used  for 
internal  chassis  wiring,  antenna  coupling,  RF  cou- 
pling between  stages,  etc.  Random  lengths  from  35 
foot  to  150  foot.  Colors:  black,  red.  brown,  blue, 
grey,  orange. 
Reg.  price-23i  per  ft bi  per  ft/S3  per  100  ft 

MISCELLANEOUS 

CM  1  "Supersonic  condenser  microphone,  18-25  kc. 
%"  dia.  X  3/8".  Pigtail  leads.  $  .35ea,7  for  $2.00 
CM2-Same  as  above  with  nrwunting  ring  1  1/8'*x 
7/8"x  3/8"  thick.  Use  for  silent  sound  systems, 
burglar  alarms,  control  circuits,  etc.  Originally  used 
as  remote  TV  control. .„$   .50  ea,  5  for  $2.00 
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TALLEN  CO.,  INC 

300 -7th  STREET 
BROOKLYN,   NEW  YORK  11215 

212-HY9-6300 

Wholesale  Only 
Minimum  Order  -  $50.00 


Canadian  Royal  Air  Force  Headset,  600  ohm 
with  2  receiver  units  ~  cord  and  microphone 
unit  with  push  to  taik  switch  . .  .300  at ....  - .  90rf 

ARC  1  Transceiver,  100-156  MC  ^  25  Watt 
connplete  with  aM  tubes . . , . ,  .10  at . ,  520.00 

*  * 

ARC-522  Transmitters,  24  channel .  _ $25,00 

ARC-49  Receivers,  48  channel $40.00 

R5A/ARN-7  Receivers,    100-1500  KC 

complete  ..,,,_.,., * . .  .S  9,50 

ART!  3  Transmitters  complete $25.00 

BC-604  Transmitter  FM  20-27  MC,  brand 

new .,,..,,  $  9 .50 


UPM-6  Test  Set , 10  at , ..  $75.00 

UPM^11/TS-738  Range  Calibrator,  115V  at 

50-1600  eye. .,,,.. 10  at . ,  .$60.00 

UPM-18/TS-359  Test  Set 10  at    . .  $40,00 

UPIVI-19  Test  Set  complete,  2650-2950  MC, 

160  watts,  1  t5V  AC  at  1.5  Amp  ,10  at . .  .$60.00 

BC  221  with  calibration  book 6  at , . .  S40.00 

PL-68  on  cords,  5'  long  -  NEW  .2000  at 50rf 

m  * 

ARC -3  Receivers:   8  channel,  100  156  MC 
ARC-3  Transmitter:   8  channel,  100-156  MC 

$6.50  each  -  Both  for  $11.00 


R -65 ZAP N -9  Loran  with  35  tubes  .  .40  at ...  $12.50 

Connectors, .  .164  10 2,00 

164  9. 1.00 

PL'156A  , , , .2000  for. .  STOO.OO 

* 
Bendix  Amplifier  #3611  B  with  tubes  and 
motor.  24V  at  1.2 A;  220V  at  0  60A S  4.50 

* 

RT  316  Receiver-Transmitter  with  tubes, 
1 1 5  VAC .10  at . . ,  $10.00 

RT  316  Receiver-Transmitter  less 
tubes; . , , , 20  at 

* 
PP-1398/ARR'39  no  tubes, JO  at 

* 

OAP  Test  Sets,  Radar 10  at 

AM  40  Amplifier  interphone  with 

motor - ,,,  .,,..,,.,*.••.  50  at 

ARW  26A  Receiving  Set . , 5  at .  _  S25.00 

RT  11/APN  12  Recetver-Xmtr  160- 

240  MC .,....,.,.  .20  at 


.$  5.00 

$  2.00 

.$  9.50 

.S  7,50 


$17.50 


RM-42  Control  unit  w/handset,  cable,  plugs, 
hghts .,.-.- , .  _  .  10  at . . .  $  9.50 

* 

MN  53 20  at . . .  $30.00 

K  Y  95/APX-25  Coder ; .  15  at    . .  $  9.50 

DY  66/ARW-14  Motor  .,.....,.. ,  20  at.,  .$20.00 
DY  2  motor  in:  28V  —  output: 
2500V 20  at , , .  S  2.50 
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ID-169/APN-12  Range  Indicator,  0  150 
mile  range 10  at . 

TS-13/AP  Signal  Generator,  115V/1  ph/ 
60-80  eye .=  20  at , 

TS-15  C/AP  Fluxometer  . . , 40  at . 

TS  69 /AP  Frequency  Meter . . , 40  at . 

TS  102B/AP  Range  Calibrator .30  at . 

TS  207  Echo  Box,  2770  330  mc . .  ,10  at . 

TS  685  Range  Calibrator ,  .30  at , 

TS  730/URM-23;  115V/50  1000 
cps ,.,..,. , , - 10  at . 


.$12.50 


. .  $25,00 
.$35.00 
,.$:», 00 
. ,  $30.00 
.  .  S40.00 
.,$35.00 

, .  $40.00 


,.$  3.50 
..$  3.50 
. ,  $   3.50 


$14.50 


BC  1 078  Amplifier 40  at 

SA  28/APG  Altitude  unit ..... 40  at 

C  984/ARN30  Control  Box  40  at 

* 
1-83  Test  Set  for  dynamotors;  14  volts 
and  28  volts , 20  at  ..$12.50 

* 
CX  4566  Cable,  52  conductor  on  reels 

of  250  feet,  {3)  .,,... ,  per  reel 

Inverter,  27.5V  at  22  amp. 

#12142-1A...... ,...,....  50  3t...$  4.50 

* 
BE  75  Switch  Box,  120V  at  15  amp 

with  3  circuit  breakers 20  at ...  $  4,50 

* 
Inverter,  rotary  converter  type  FK; 
28vdc  to  AC  at  20  amp  19  VAC 
to  230  amp;  1  ph.  105  cycles . , .  .20  at . . .  S  6.50 
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GOV'T-  INDUSTRIAL 


SEQUENCE  CAMERA 


This  electr really  sequenced  camera  takes  1600 
pictures  on  a  roll  of  standard  35  millimeter 
film.  The  camera  is  offered  complete  with  a  35 
MM  focal  length  F  2.3  Bausch  &  Lomb  Baltar 
lens  with  stops  to  Ft 6,  24  volt  operation, 
identification  of  each  frame  is  possible  by 
means  of  a  data  recording  chamber  which 
permits  data  card  information  to  record  in  the 
corner  of  each  frame.  Watches  are  available 
which  fit  in  the  recording  chamber  so  that  the 
time  each  shot  was  taken  will  also  be  recorded. 
Camera  may  be  used  for  time  lapse  photo* 
graphy,  oscilloscope  recording  and  data  panel 
recording.  Complete  camera  with  lens  and  one 
magazine  $75.00  ppd.  Spare  100  foot  magazine 
$25.00  ppd.  24  hour  recording  watch  for  data 
chamber  $25.00  ppd. 


EXPOSURE  METER  CONTROL 

This  Mttl©  untt  lights  up  a  lamp 
when  14 lumi nation  is  below  pre- 
determined threshold.  Contains 
high  sensitivity  cds  photodetec- 
tor,  transistor,  potentiometer, 
lamp  Bt  relay.  About  the  size  of  a 
quarter.  May  require  relay  adjust- 
ment to  work  properiy.  Complete 
with  circuit  applications  Si  design  data  infor- 
mation , ,  ,   EMC     2/$2.00  ppd 


RECORDING  HEADS^ 

READ-WRITE 

These  heads  are  removed  from  the  magnetic 
Memory  Drum  made  by  Hughes  Aircraft  at  a 
cost  of  S 6400. 00,  D,C.  resistance  30  ohms, 
Frequency  response  20  Hz  to  12  KHz.  AC. 
impedance  4K  Ohms. 
HRH    $1.00  pp  .......  .  or  12  for  $10.00  pp, 

5,5  RPM  PERMANENT 
MAGNET  MOTOR 

5,5,  R,P,M,  Permanent  Magnet  Motor 
*  Reversible,  continuous  duty,  Ball 
Bearing  various  mfg.  *  globa,  etc. 
A  planetary  gear  reduction  motor 
with  a  10  oz.  }n.  torque.  Motor  will 
efficiently  operate  with  input  vary- 
ing between  3  VDC  S<  35  VDC  pro- 
ducing an  output  speed  between  .3 
&  5,5  RPM.  Motor  will  serve  many 
useful  functions  as  telescope  drives, 
turntables,  and  other  slow  speed 
drives.  Dim:  1-3/8  dia.  x  3-5/16  LG, 
Shaft  Dinn:  5/16  die,  (  Ig.  GM.D.C. 
Available  in  two  speeds:  10  RPM  &  5.5  RPM. 
.Order  No.10  GPMM  and  5.5  GPMM       $7.50  pp 


TACHOMETEfl  KITS 

W#  boughi  a  large  quafility  of  tach- 
omftier  meter  movement  and  ^iali  ai  shown, 
and  while  we  were  wondering  how  to  seltal 
them,  one  of  our  customers  showed  us  some 
ingenious  tachometers  he  developed,  using 
thu  meter  movement,  We  bought  the  de- 
itgnt  and  are  offermg  them  to  you  as  kits  of 
electrical  partft  only,  which  we  are  selling  at 
fjtr  below  th«  price  of  the  rrieter  alone. 

Kit   1.  Tachometof  &  dweil  meter,  oper- 
atef  from  distributor  of  4.  6  £#  3  cylinder  eru)m»t. 
Tr»niiitari]:ed TK  T        $5.00  ppd. 

Kit  2,  Out  board  motor,  engine  lactiometer.  Simply  hold 
wire   lead   near  spark  plug  wire  &   pulses  era  picked,  up  and 
r«9ister&d.    Works  on  2  or  4  cycle  1,  2,  4,  6  or  6  cylinder 
ertgines. 
Triinsistorlzed .  , TK2     $12.50  ppd. 

Kit  3.  Photo  electric  tachometer.  This  is  very  ingenious. 
Point  the  F^ickup  head  at  propeller  of  model  airprane^  Of 
other  rotating  parts  St  meter  regiiters  rpm  by  measuring 
frequencies  of  I nterruptodl  light    .         TK3     $12.50  ppd. 


TANTALUM  CAPACITORS 

Buy  theie  brand  new  tantalum 
capn^cftors  for  less  than  the  price 
of  equivalent  aluminum  foil  units. 
&  get  high  reliability,  infinite  life, 
tmall  size,  &  high  temperature 
performance  in  the  bargain.  Th« 
r&gutar  price  of  these  units  is  from 
to  to  20  times  our  low  price. 


L«ft 
Left 
Center     . 

Right  .  . 
flight  ,  , 
Middle  » 
Middle  . 
Bottom  . 


.  .,.  *  .  *  .  .  .  25  mfd  @  180  volts*  - 

.<*-.•*.,.  8  mfd  ^  270  volts  .  , 

.  .  3.9  mfd  ®  75  volts  feed  thru  .  . 

400  mfd  @  75  volts 

1000  mfd  IP  SO  voJts  .  . 

26.5  mfd  @  30  volts,  non  polar  >  * 

2  mfd  (P  100  volts  . 

1  mfd  @  7B  volts  .  . 


T       4       *       #      * 


V      I*      *      > 


■*       *       HI        « 


t,-t.-t    -* 


t.?&  ppd 
1.76  ppd 
3/$  1,00  ppd 
2.00  ppd 
3,00  ppd 
.  .  .  '1.00  ppd 
,3/$  1.00  ppd 
4/$  1.00  ppd 


POCKET  TRANSIT 


The  army  usad  this  transit  for  roughing  in  gun 
ennplacennents.  But  any  one  who  needs  quick  and 
accurate  surveying  infornnation  will  appreciate  the 
precision  and  convenience-  of  this  instrument. 
These  transists  are  seMing  at  least  50%  below 
current  retail  prices.  We  do  not  expect  the  sup- 
ply  to  last  long.  For  quick,  accurate  surveying, 
this  transit  functions  as  a  sightinp  cornpass^  pris- 
matic compass,  hand  level  and  clinometer.  Con- 
venient for  topographic  and  preliminary  surveys 
of  alt  kinds.    With  case  and  operating  instructions, 

BPT  S30.00 


Computer  Grade  Giant  Capacitors 


Qiyfl 


These  brand  ne^A^  capaci- 
tors are  in  great  demand 
as  filter  capacitors  for  I.C. 
logic  circuits,  power  sup- 
plies,    etc.    These   will   take 

the  noise  out  of  the  most  stubborn  circuits, 
where  all  else  fails.  Net  price  is  from  $4.00  to 
$18.00  each. 

wt.  Size 

20  110,000  Mf  15v 

"2#  6,000  /if  75v 

1#  4,000  (Jtf  50v 

20  25,000  JUf  25v 

t#  9,300  JUf  15v 


Price  ea. 

12  for: 

S2.00 

$20.00 

1,50 

1  5.00 

1.00 

10,00 

1.50 

15.00 

1.00 

10.00 
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SURPLUS  BARGAINS 


■■■II. 


PRINTED  CinCUIT  EDGE  CONNECTOR 

We  have  been  lucky 
enough  to  obtain  a  large 
quantity  of  these  con- 
nectors which  take  a  4"  x 
57/'  X  1/16"  thick  printed  * 
circuit  board  (or  two  4''  x  ' 
271* *  boards  side  by  side  ^- 
using  a  Yi'*  center  par- 
tition). The  connector  has  48  goJd  plated 
contacts,  spaced  on  0.200  inch  centers,suttable 
for  solder  or  wire  wrap  connections.  Manu- 
facturers OEM  Price  for  this  connector  is  $7.60 
each.  We  have  suftable  unetched  copper  clad 
board  .approximately  4"  x  SVi"  available  to  fit 
this  connector  as  well  as  pre-etched  Universal 
Logic  cards  described  elsewhere  in  this  ad.  Take 
advantage  of  thts  special  while  they  last.  Fronn 
what  we  have  heard  the  gold  alone  is  worth 
over  50  cents.  PC  EC  $1.50  each,  TO  for 

$12.00,  100  for  $100.00.  PCECBOARD 
Matching,  approx-  1/16"  x  4"  x  5%".  Double 
clad  board  unetched  25  cents  each,  and  quan- 
tity but  only  available  with  purchase  of  con- 
nectors, 

SYLVAN  I A  TYPE  5ECIC 
INDICATOR  LAMPS 

These  hard  to  get  lamps  are  made  to 
operate  directly  from  the  output  of  DTL 
or  TTL  Integrated  Circuits.  Draws  only 
40  milliamps  at  5  volts.  Eliminate  the 
complexity  of  using  driver  transistors 
and  separate  supplies  and  conserve 
power.  Solder  directly  to  PC  Board. 
Brand  new,  factory  fresh,  packaged  with 
full  7/8"  reads  S5ESIL  10  for  $4.00  ppd 

USAF  NAVIGATOR  WRIST  WATCH 

These     world     renown     17 

jeweled     movements     were 

made  with  exacting  crafts- 

manship      &       mil-spec 

requirements.   The  watches 

were      made      by      Bulova, 

Elgin     &    Waltham    with    a 

hack   mechanism  by   pulling  the  c'rown  to  stop 

the  second  hand;  so  the  time  may  be  set  to  the 

exact    second.    All    are   in  good   used   condition 

with    24    hour    luminous    dial,    St,    St,    case    & 

expansion  band. 

USAF  WW _ $20.00  ppd, 

ULTRA  MINIATURE  VARIABLE  CAPACITORS 

Use  this  high  quality  type 
MA  PC  '  Hammarlund  Stea- 
tite '  insulated  variable  ca- 
pacitor for  miniature  re- 
ceivers  and  transmitters. 
Also  makes  a  good  stable 
trimmer  for  X-tal  oscilla- 
tors    etc.     Ultra    compact,      

bright  plated  finish,  screw  driver  adjust.  Capach 
tance  4.5  —  100  mmf.  These  unused  packaged 
capacitors  are  a  great  bargain  for  the  builder. 

UCVC  3  for  $1,00  ppd.    12  for  $3.50  ppd 


^- 


SPEED  CONTROL  APPLIANCE 

This  switch  has  three  SWITCH 
positions  OFF— >SON  — 
ON.  The  VaON  control  is  obtained  by  a  3  amp 
400  PIV  diode  wired  across  the  switch.  In  the 
half  speed  position  the  diode  is  placed  in  series 
with  the  load-  Priced  at  less  than  the  value  of 
the  diode  alone TSSS  2  for  $1,25  ppd 

Send    25flf      for   catalog    703,    Jam    packed   with 
surplus  bargains  .  ,  ,  Best  yet  ,  ,  .  Just  fantastic 
.  ,  ,  Free  with  an  order. 


Instant  Logic! 
UNIVERSAL  LOGIC  CIRCUIT  CARDS 


IMI 


I 


! 


ftUlUL 


7177 


m=i 


t^ 


iS^^ 


^-lat.t.  =g]^  J^^^2S 
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LOGIC  CIRCUIT  BOARDS  AVAILABLE 


TO 


CB  8  TO  5  -  for  9  —  8  pin  5  can  LC. 

CB  DIP  -  for  9  ^  Dual  in-line  LC. 

FP  —  for  9  -  Fiat  Pack  LC. 

CB  FDC  —  for  transistors  8t  components. 

CB  10  TO  5  -  for  9  -  10  pin  TO  5  can  LC. 


TO 


TO 


NEW  LARGER  BOARDS   TO 


Our  previous  Universal  Logic  Cards  are  stilt 
available  as  advertised,  but  for  those  of  you 
who  like  to  put  more  circuitry  on  a  single 
board,  new  varttres  are  available. 
These  boards  are  the  most  useful  iterns  we  have 
ever  offered,  and  one  of  the  best  sellers.  We 
offer  them  at  1/5  the  price  of  others*  Hovv?  By 
using  surplus  connectors  and  copper  clad  board, 
and  etching  them  in  huge  quantities*  We  have 
sold  10,000  of  these  boards  in  the  past  few 
months,  and  orders  keep  climbing  as  customers 
find  out  how  useful  they  are.  The  use  of  the 
boards  is  simple.  The  board  has  a  pattern 
etched  on  it  for  mounting  integrated  circuits. 
You  drill  out  the  desired  hole  pattern.  The 
power  leads  are  already  routed  around  the 
boards.  Discrete  components  and  transistors 
can  be  mounted  in  the  locations  between  the 
LC/s.  Then  you  route  the  wires  between  the 
I.C/s  and  to  the  connector,  and  you  are  ready 
to  count,  compute  or  whatever.  Here  are  the 
cards  available:  ILCC  —  original  —  pads  for  14 
pin  duat-in-line  on  one  side,  10  pin  to  5  on  the 
other  transistor  pads  on  both  sides  as  pre- 
viously advertised,  complete  with  a  surpius  PC 
card  with  edge  connector,  and  mating  con- 
nector. You  take  the  connector  off  the  surplus 
card,  and  throw  it  away  {or  salvage  lots  of 
useful  components  from  it).  Will  mount  four 
integrated  circuits,  and  two  transistors*  Size 
214"  X  2y?".  See  previous  ad  for  illustrations. 
2  Cards  &  mating  conn.       2ILCC  $   2.50pp 

10  Cards  &  mating  conn.       lOlLCC  10.00 

1i)0  Cards  Si  mating  conn.    2101  LCC        B8.O0 


LILCC     -  New  larger  size  cards  3"  x  4"  mounts 

9  integrated  circuits  in  pattern  as  illustrated 
above.  Specify  which  type  pattern  you  want. 
Pattern  on  one  side  only.  Same  connections  and 
salvage  board  as  ILCC  provided. 

2  Cards  &  mating  conn.      2  LI  LCC        $   3.50pp 

10  Cards  &  mating  conn.    10LILCC         15.00 

SPECIFY  PATTERN  DESIRED 

U LI  LCC        Still    larger   4"   x   5^"   size,  mounts 

16  integrated  circuits  into  edge  connector 
PC  EC  shown  on  left  of  page, 

2  Cards  &  mating  conn,  2ULILCC  S  a.OOpp 
ID  Cards  &  mating  conn,    lOULILCC      22.00 

SPECIFY  PATTERN  DESIRED 


FREE  TOOLS.  If  you  place  your  order  for 
$10.00  or  more  worth  of  merchandise  before 
April  1st  we  will  give  you  a  free  surplus  used 
high  quality  American  made  Kreuter  or  Utica 
long  nose  plier  or  small  dJagonal  (no  choiceL 
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COMPLETE  BISTABLE  FLIP- 
FLOP  KIT 

Includes  Sprague  printed  Cir- 
cuit, 2  trai^sitstorii,  2  diodes 
and  circuit  diagram. 

AUOO  .50  each,  5  for  2.00.  12  for  4.00 


i 


SPECIAL! 


COMPLETE  MONOSTABLE 
FLtP-FLOP  KIT 

Includes  Sprague  Printed  Cir- 
cuitj  2  Transistors,  1  diode, 
and  Circuit  diagram. 

Stock  No. 
40  each,  6  for  2.00,  12  for  3.S0  AllOl 


SPECIAL  With  every  order  of  $10.00  or  more,  select  $2.00  worth  of  items  FREE 


INTEGRATED  CIRCUITS 
Stk,  No.   Tvpe     Case     Function 


907 
914 
914 
915 

A 3007  3M4-923  FP 
A 3005  IM 4-925  FP 


Aaooo 

A  3001 
A300B 
A  3002 

A  300:^ 


A3004  926 
A 3006  926 
(PP-FlalPack) 


TO -5    Four  input  gate 
TO-5    Dual  2  input  gate 
FP        Dual  2  input  gate 
TO-5    Dual  3  input  gate 
TO-5   JK  Flip  Flop 
JK  Flip  Flop 
Dual  2  input  gate 


TO'5   Buffered  JK  Flip  Flop 
FP        Buffered  JK  Flip  Flop 


.75 
1.00 
1,00 
1-00 
1.00 
1-00 
1.00 
1,00 
1.00 


SILICON  CONTROLLED  RECTIFIERS(SCR'S) 

1  Amp  TO-5  4/1.00 

1  Amp   TO-5  2/1.00 

1  Amp  TO-5  3/2.00 

1  Amp   TO-5  4/3.00 


A4200 
A  4201 
A4202 

A420a 


50  Volts 
100  Volts 
200  Volts 
300  Volts 


A40ia 
A4011 
A4012 
A4013 
A4014 
A4015 
A4029 
A4038 
A4040 


ZENER 

1N751  A 

1N3039A 

1N3822 

1N3000B 

1N3048B 

V4M3.a 

1N429 

1N961B 

IN  30  48 


DIODES 

5.1  Volts,  400mw 
62  Volts,  1  Watt 
3,6  Volts,  IWatt 
62  Volts,  lOWatts 
150  Volts,  IWatt 
3  Volts,  VaWatt 
5.6  Volts,  IWatt 

150  Volts,  l,7iiia 
{Matched  pair) 


5  /1 .00 
3/1.00 
5/1.00 
2/1.00 

3  a. 00 

4/1,00 

4/1,00 


A4005 
A4006 

A4nn7 

A4008 

A4009 

A4030 
A  403  2 

A  4034 
A4050 


1N629 

1N1200 

1N2326 

1N3195 

IN  3255 

iN541 
IN  3  208 

1N4785 
11SI2071 


DIODES 
Hughes  PIV  175,  30ma 
Svlvania  PIV  100.  70 ma 
RCA  Rectifier  PIV  200, 

lOOma 
RCA  Rectifier  PIV  600, 

500ma 
RCA  Rectifier  PIV  600, 

500ina 

Motorola  Silicon  Rectifier 
50  Volts,  15  Amps 

RCA 

Syhaiiia  Bullet  Diode  PIV 
600,  750ma 


8/1,00 
8/1.00 

5/1.00 

10/1.00 

10/1.00 

3/1.00 

8/1.00 


A4019 
A4022 


A  4000 
A4001 

A  4  00  2 
A  400  a 
A4004 


TRANSISTORS 

2N3904   Motorola  5/1,00 

MP1546  PNP  Germanium 
Power  transistor 
lOOW     .75  3/2.00 

2N277         Motorola  Power  Transistor 

PNP  Germanium  55  Watts    .75   3/2.00 
2N1183B    RCA  Power  Transistor 

PNP  Germanium  7,5  Watts   .75   3/2.00 
2N1204      Motorola  5/1,00 

2N231         PNP  Germanium  (RF)       5/1.00 
2N2925      NPN  Silicon  Gen  PurposeS/l.OO 


A4016   FET  Field  Effect  Transistor  To-18 

25  Volt  Source  to 

Gate  N  Channel  .50    5/2.00 

A4017    Tunnel  Diode  Similar 

to  1N3717  .50    5/2.00 


.48010 
A  9  004 
A9040 
A9001 
A9003 
A9032 

A9065 
A9066 
A9067 
A9062 

A9063 

A«012 
A8013 

A9054 

A  2031 

A906a 

A0O69 

A9000 
A9005 

A  90 18 
A9022 
A9046 
A9050 

A9070 
A9071 
A9072 
A9073 
A9074 


MISCELLANEOUS 

ITEMS 
2000  Ohm  Multi  turn  trimmer 
To'3  Power  Transistor  Sockets 
Fan  Motor  110  AC 
Sun   Sub-miniature  slide  switches 
Fuse  Holders  (Panel  type) 
Dialco  28  Volt  pilot  light  bulb 

and  assembly 
Mercury  Wetted  Re  lav  Clare 

HG-1002 
Powerstat  Type  lOB    1.75  Amps 

{Removed  from  equipment) 
Isolation  Transformer  Triad 

N-olX 
D.C.  Servo  Motor,  24  Volts,  4.2 

Amps 
Nickel-Cadmium  Batteries  1.25 

Volts,  4AH 
Precision  Resistor  1.0  Meg.  0.1% 
Precision  Resistor  500  Ohm. 

0,1% 
Delav  Line  10-40  usee  Imp. 

2000  Ohms 
Miniature  variable  Capacitor 

3-75  uufd 
Printed  circuit  boards  (no 

components 
Printed  circuit  boards  with 

components 
Slide  Switches  SPDT 
Earphone  elements  (used  in 

pillow  speakers) 
Neon  Pilot  light  &  bulb  TEC 
Neon  Pilot  lighl  &  bulb  Drake 
Ni-Cad  Battery  4AH 
Motorola  MO  A  930  Al  single 

phase  .5  Amp  voltage  doubler 

25  volts 
Heinemann  Circuit  Breaker  0.5 

Amps  250  vac 
Heinemann  Circuit  Breaker  7.0 

Amps  250  vac 
Heinemann  Circuit  Breaker  6.0 

Amps  250  vac 
Heinemann  Ch'cuit  Breaker  10,0 

Amps  250  vac 
Aligator  Clips  H.H.  Smith 

Insulated  red 


Yo 

A  8001 
A8002 
A80O3 
A8004 

A8005 
A8006 
A8O07 
A8008 
A  8009 


VARIABLE  RESISTORS 

ur  Choice  5  for  1.00,  can  be  mixed 

lOOK  Screw  Driver  Adjust 
Dual  1000  Ohm  P,C,  Mount 
50  Ohm 
1000  Ohm  Miniature 

P.C.  Mount 
100  Ohm  P.C.  Mount 
2000  Ohm  P.C.  Mount 
5  Ohm 
500  Ohm 
5000  Ohm  Miniature 


Lots  of  other  items  —  send  for  free  flier:  All  mer 

chandise  fully  guaranteed.  Please  include  post- 
age; excels  will  be  refunded. 


A 


DELTA  ELECTRONICS  CO. 

BOX  1,  LYNN,  MASSACHUSETTS  01903 


75 

8  /I  ^00 

1.00 

3/1.00 

6/1.00 

3/1.00 

1 ,00 

2.50 

2.00 

9.95 

1,25 
3/1,00 

3/1-00 

2.iHJ 

3/1.00 

8/1.00 

5/1.00 
5/1,00 

4/l.on 

4/1.00 

4/1.00 

1,25 

4/1.00 
1.00 
1,00 
1.00 
1.00 
10/1.00 
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1206  South  Napa  Street 
215-468-7892 


SEUCniONICS 


PbHadelphra   PA  19146 
215-468  4645 


MARCH   SURPLUS   SPECIALS 


PANADAPTOR 
NAVY  TYPE  IP  206/URR 

10   micro   volts   sensitivity.    Jnput    400  to  500 
KC    ADJUSTABLE.    3"    Cathode    Ray    Tube. 
3RPI,  CHECKED  OUT  -  GUARANTEED, 
PRICE     ......-.-*.... '  S74.95 


RECEIVER  DECODER 

This  is  a  modern  unit  utilizing  transistors  and 
miniature  tubes  and  operates  in  the  400  500 
nnhz  range  crystal  controlled.  Measures  6  x  8 
X  10"  and  weighs  10  pounds.  NO  SCHE- 
MATIC AVAILABLE, 
PRICE S24.95  FOB 


The  Stefma  Tel 
measure  bias  a 


TDA  2  RTTY-TEST  SCOPE  ^,         .^  ^  ^  ^^ 

learaoh   Distortion  Analyzer   type  TDA-2  is  a  self  contained  portable  unit  designed  to 
nd  d^rtortfon^  stlrt  Stop   signals.    Distortion  i^s  indicated  by  vertical  ptps 


^i*-*^ 


•** 


V 

* 


•  « 


•_* 


•> 


t 


V 

♦I* 


V 


m'o 


V 

'I- 
♦ 


PRICE 


OIL  FILLED  CAPACITORS 
4   mfd    at    10    KV.    Perfect    for   that  ultimate 

linear,  ,       ^^^^  ^^ 

PRICE     .......  .$24,95  ea.  or  5  for  $100-00 

* 

COMPUTER  GRADE  CAPACITORS 

2500  mfd  @  200  VDC 
10000  mfd  @     35  VDC 
PRICE     ...-,. S1,00ea.  or  6  for  $5.00 

SPERRY  MODEL  FE  HIGH  BAND 

4  channel  crystal  controlled  with  115V  AC 
Power  Supply.  Uses  a  pair  of  #6146's  m 
transmitter.  Consists  of  three  units  TRANS- 
MITTER RECEIVER  8i  POWER  SUPPLY, 
WITH  sdHEMATICS.  NO  CABLES  AVAIL- 
ABLE*  ^^tm,  j*rt 

PRICE     .  , - S^S^SS^^- 

LESS  POWER  SUPPLY    $40.00  ea. 


TRANSFORMER 
115  Volts;  50  60  cycles;  6.3  C.T.  at  20  amps; 
2000  VAC  test, 
PRICE .  .  .  , $3.95 


*U 


MI 


TRANSFORMERS 

SP  327 
1000  0  1000    or    1200  0  1200;   200  ma  CCS; 
110  or  220  Volts.  _^       ^.^„„ 

PRICE     $9.95€a.  or  2  for  $17  00 

METER      PANEL  TYPE 
WESTON  MODEL  1238 

0  500  microamps  Full  Scale,  Calibrated  ,005 
to  500  Roentgens/hour.  Weston  Model  1328, 
270  degree  scale,  approx.  3"  diameter.  Excels 
lent  for  wavemeter,  etc.  NEW  &  IN  ORIGI- 
NAL BOXES.  ^  ^^  ^_^  ^^ 
PRICE . ....  ^$1  95  ea.  3/$5.00 

WESTON 
414  INCH  PANEL  METERS 

0-30  piA  DC 

0-1  mA  DC 

0-50  jUA  Scale  calibrated  (0-75  VDC;  0-750  VDC) 

PRICE ^  $4.95  ea 


SORENSON "RANGER 
REGULATED  DC  POWER  SUPPLY 

MODEL  6O0B 
SPECIFICATIONS: 

Output  Voltage  range:  0  600  VDC 
Output  Current:  0-500  ma 
%  Regulation  Line:  ±.25% 

Load:  +25% 
Ripple  (Max.  RMS  millivolts)  3 
Fil,  Supply:  6,3  VAC  ^  15A 
Bias  Supply:  150  VDC 
Internal  Impedance:  2  ohms  ^^,,., 

Cabinet  Size:   17"W  x  14-7/8D  x  10%H 
EXCELLENT  CLEAN  CONDITION 

NET  WT.  S5  ibs.  d:oQQi^ 

PRICE    .»....,...  $39.95 

♦ 

WINTRONIX  MODEL  850 
INDUCED  WAVE  FORM  ANALYZER 
This  unit  in  conjunction  with  your  present 
oscilloscope,  permits  you  to  view  wave  forms 
in  the  range  from  audio  thru  MHZ  without 
any  direct  connection.  The  probe  is  simply 
placed  over  the  tube  rn  question  and  the  wave 
form  is  displayed  on  the  oscilloscope,  It  may 
also  be  used  as  a  high  gain  amplifier  to 
increase  'scope  sensitivity*  Exceltent  for  TV. 
Radio  Amplifier,  and  Transmitter  repair  and 
mafnt^nance.  BRAND  NEW,  WITH  PROBE. 
PRICE     -  .  , ..,,,.... $19.95  ea. 


We    have    a    500    ma   regulated  Power  Supply 
plus  and  minus  20  volts,  1 1  5V  input. 

Contains: 

7  -  2  N  1613 

7  -  2  N   1  305 

3  -  2  N   1304 
PLUS     OTHER     PARTS    in    a    sm&lf    compact 
case,    USED   EXCELLENT    CONDITION.  Wt, 
approx.  10  lbs. 
PRICE     ,...,,  4  .»♦•-****-*■'•-*  • 


$6.95 


All  mices  are  FOB  our  warehouse,  Philadelphia,  Pa.  All  merchandise  described  accurately  to  the  best 
of  our  knowledge.  Your  purchase  money  refunded  if  not  satisfied.  Terms  are  cash  mmunum  order 
$5.00.  Alt  merchandise  subject  to  prior  sale. 


1206  South  Napa  Street 
215  468-7892 


Philadelphia   PA  19146 
215^68-4645 


V 


V 


V 


M 


^ 


•>*>•, 


.;..>.J.:..^.:.<,<,<»^.^.^.^<..^<"^<"^.:"^.^♦^♦.^•:■♦•^♦♦♦c•  ♦♦•:•♦<":•♦♦♦♦ 


V 


MARCH  1970 


155 


^ 


mmm 


WILL  BUY  FOR "  CASH"  ALL  TYPES 

MIUTARY  ElEtHRONIC  ftm  EQUIPMENT-TEST  EQUIFMENT 


ITEMS  BELOW  FOR  SALE 


•  *  -■-» 


RECEIVERS 
R122A/ARN12  Receivers  75  MC 

BC603  20  27  MC  1 2 V  I  nput . , . . 
R447/ARN5D  332,6'333.8  MC  24VDC 

R89/A  RN  5A  as  above * . . 

R268/ARN5A  as  above 

R48/TRC8  FM  Receiver 

230-250  MC  nSV  60Cy  ,  .  ,  . .  , 

FM  Transceiver  30-50  MC  as  fs 
CV217/ARN30  BIO  Convert 
Gear  Head  Motor  1/6HP  1 10V AC 

Reversing  345  RPM  output _ .  1 2.96 

Meters  0-1  MA  (scale  in  RPM's) 

for  cars;  uncased ....,....,,,...-.  1 .95 

Variacs20AMP  115V  IN  0-1 30V 


*     m    *    * 


.  4.95 
40.00 
.  5.00 
. . . .  5.00 

5.00 

4.50 

, . .  28.00 
ea.  12.50 
.  ea.  6.00 


HEADSETS-MI  KE'S-USED-GOOD 

HS33  600  ohm  imped,  w/cushions. ..  .$ 
HS30  250  ohm  imped,  w/604  xfr.  .. 

H63/U  w/Boom  Mike  600  ohms 

H113/U   600  ohms  

M29/U   Hand  Lip  Mike  Press  to  Talk 

M2/UR   Announcers  T'tq  Mike 

T17  Hand  Push  Button  Mike 

Dial  Telephone  Desk  Style 

Desk  Telephone  Less  Dial   

H33/PT  Press  to  talk  Handset  w/matching 
Male  &  Female  audio  plugs 


6.75 
1.25 
3.95 
3.00 
3.00 
3.75 
6.00 
4.00 
2.95 

4.00 


OUT 


•    (^♦■i*    w**m*»********»**  C'O*'     Jt.V'-U** 


ea.  4.00 
99 


»■    *    m   *  * 


ea.  7.50 


Meter  0-50  Microamp  ...... 

XFR  1 15V  IN  6.3V  2A  OUT  , . . 
URC4'URC11  Emergency  xmtrs. 
not  checked  out  , , , ea.  1 5,00 

CB  Walkie-Tafkie  damaged  100 
MW  w/xtals;  Need  repair 

GENERATORS 
2500   watt    Portable     gasoline   driven 
engine  generator   120V   60  Cy.  1   cyL 
6.5  HP,  2800  RPM,  250  Ibs-,  used  good 

with  oil  inhibitor,  each , . . . ,$225,00 

Hand    Generators    for    Ringing    Tele- 

B hones  or  light  small  bulbs  G25/Pt.   ......  1.95 
last     Base     (for     antenna)     Flexible 
w/Feed  thru  insulator  for  MS  Sections* 
Mast  Sections  for  above,  each  . . . 
EE8    Field   Telephone   Portable  Hand 
Ringing  uses  2  flashlite  batteries  up  to 

17  miles  used  working,  each 

1/4  Mile  Reel  of  wire  on  DR8  Reel  ,  • . . 
Sound  Power  Handset  works  without 

Batteries,  Set  of  2  Pes,  set , , . .  . 

Sound    Power    Head    and    Chest    Set 

works  without  Batteries,  each  , , 1 2.50 


TELETYPE  EQUIPMENT 

Polar  Relays  D163119A  t255A)    ,...  2,00 

TT52  Transmitter  Dist» .  * . , <  • .  20,00 

TT1 6FG  Reperf. . . . .  _ 35.00 

T372/FCC3  XMTR  ..,.., 25.00 

I     O  /  <?/   t       Vy  W  O     A  \Vi     I     ri         i«ti,*A     *     mm..-.»mm***mt.     i^O«  \J\J 

R525/FCC3  Rec 30.00 

R533/FCC3  Rec. 30.00 


COMMAND  TRANSMITTERS 

5.3-7MC  Less  tubes  used  as  is 
4-5.3MC  Less  tubes  used  as  is 


r     *    -.    «     *    t     « 


1     •     i      4*4 


2.50 
2.50 


*  *  *  * 


3.75 
1.25 


KEYERS 

TG34    Keyer    Code    Practice    Set    to 
reproduce    signal    from    inked    paper, 

variable  speed,  oscillator  w/speaker  and 

fihone  jack  115  &  230V  in  small  trunk 
no  tape)  used  good,  each 

AN/GSCTI  Code  Practice  Set . . . 

Code  Key  J37,  each 

Thigh  Code  Key  J45,  each 4.50 

Heavy  Duty  Code  Key,  each 2.50 


«**»«# 


■■*..#,..», 


12.00 
12.00 
.  3.00 


15.00 
.  7.00 

15.00 


UPM4A  Test  Set  Complete $200.00 

CV94/FGC5  Tel.  Code  Converter  Rec.  . .  15.00 

0-100/FGC5Sig.  Dist-Driv  Rec 12.50 

CVai/FGC5Tel.  Code  Conv.  Trans 15.00 

TT64/FGC5Sig.  Dist.  Trans 15.00 

WE  HAVE  PARTS  &  COMPONENTS  FOR  THE  FOLLOWING  SETS:  BC-SCR-GRC 
GRR-PRC-SB-TRC-VIA-ARN  21-ARC  33-ARC  34-ARC  21-ARC-B5-FRC-PE 
TRANSISTOR  POWER  SUPPLIES-DYNAMOTORS-ARC  44-GRC  27-GRT  3-URC 
GMDl-TA-TCC-BC-VRC-GN-SRC-CP-Hand  Sets-Head  Sets-Telephone-Cables 

We  have  miflions  of  items  that  we  do  not  catalog.  We  invite  you  to  visit  our  retail  outlet 

which  is  open  on  FRIDAY  NITE  5  to  8  PM  and  SATURDAY  9  AM  to  5  PM. 
We  buy  all  types  of  parts  and  Modules  for  Army  and  Airforce  Communications.  Send 
sample  picture.  Fed.  Number  or  Sig.  Number.  We  are  buyers  not  askers. 


Send  vour  inqutries  by  Sfg-Fed-Mfr-Mli  Dwg  Numbers.  Manufacturers 
Prototypes  Avail.  It  it's  Electronics  we  have  it  or  may  get  it.  The  largest 
inventory  available. 


Jf  ELECTRON  I CTOWN 


tt 


THE  EYES  AND  EARS  OF  THE  INDUSTRY" 


1617  South  Main  Street  and  Anker  Road  —  WHkes  Barre,  Pa,  18702  —  Area  Code  717    824—7859 


i 
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CONSTANT  VOLTAGE  TRANSFORMERS 


SJATiC-MAGNETIC    VOLTAGE  REGULATING    TRANSFORMERS 


—i 


~~!S 

t2.0  V 


^  ^ 


Mmf^r 


C^«A 


^6C 


ff^ 


CT     fJaV-lA 


Vj^i 


TJ 


^%r   H-fyi** 


open  Type 
Capacitor 

T 


*^        HI*'     /«** 


^df  V 


^£cx   3*fA^ 


Computer  grade  capacitors 
and  silicon  rectifiers  for  aH 
these  transformers  are  avail- 
able. 


ajui. 


wt.  22tbs.     $12.75 
Capacitor    1,00 


Urt^.-i^**     vvt.  33lbs.     $13.75 
Cfc^fctiV  Capacitor    1.50 


<Chr 


wt,  14lbs.     S1 1.75 
Capacitor    1.00 


i 


34^ 


T 


HIGH  AMPERAGE 


ii^ 


/^  flt 


iii^ 


at.<V 


/e  A    :tt^^     wt.  12]bs,     $10.75 
:]LaJ ^        Capacitor    1.00 


i 


7^o    v^rt. 


/6v-  ^^'(^mli 


o*^ 


3iv-    ^'iAHv^s 


wt.    ISIbs.      $17,75 


POWER  SUPPLIES 

25  Volts  DC  at  10  Amps 

Ftftered  with  2  -  1S000  mfd 

Capacitors 

Pius  33VAC  at  2  Amps»  Aiso 

Empfoys  Constant  Voltage 

Transformer  #57055  Described 

Above;  3  mfd  capacitor; 

#36SB  Silicon  diodes;  fused.  ,  .  .  $22,50 


wt,    ISibs      $14.25 


JOHNSON  CAPACITORS 

Type  1  54  2    1  5  353  pF  \  2KV ...  $3.75 

Type  167-161    4.7-55  pF 69 

Type  167-203    Butterfly;  5.9-65  pF  ....  .98 

VC  375    10-130  pF;  3.5KV -1  95 

VC  375S    12  lOOpF;  2KV  . 1  50 

VC  3    2KV  Split  Stator:  350  pF; 

(175  per  sect.)  . ,*.,.,.  2.95 


24  V  DC 

@ 

5  Amps 

17V  DC 

@ 

5  Amps 

9VDC 

@ 

7  Amps 

6VDC 

(a 

10  Amps 

6VDC 

@ 

5  Amps 

JS 


$29,75 


Employs  Constant  Voltage  Trans- 
former #T47604  described  above; 
transforrner  capacitor;  5  sep- 
arate filter  capacitors;  10  - 
#36SB  Silicon  diodes. 


EQUIPMENT  SPECIALS 

T-67/ARC  3    Transmitter  ^  less  tubes  ,  ,  ,  , *  -  ,  . 

ART-13    Transmitter  -  less  tubes  , -  - 

T20/ARC  B    Transmitter  -  with  tubes 

BC455/ARC  5    Receiver  6-9  MC  with  tubes 

RIO/ARC  12    Receiver  550-1500  KC  with  tubes.  New-17.95.  . 
Rl  1/ARC  12  Receiver  Q-5ev.  190-550  KC  with  tubes  ..,,*,. 

Less  tubes - • 

R 13/ ARC  12    Receiver  108-135  MC  -  less  tubes  8i  cover 

-  some  dents ,  .  .  . ■  '     \ 

R105/ARR  15    Receiver  Collins  Gen.  Coverage  with  tubes  .  .  . 
R517/FRR  26    Receiver  wrth  tubes.  Excellent  *....,.,...-., 
R266/URR  13    Receiver  200-400  MC  with  tubes.  Excellent  .  1 

With  tubes  -  less  outer  case  .,,.,.,-..., 

1P274/ALA  2    Panadapter-  with  tubes.  Excellent 


t 


10.95 

19.95 
.  5.95 
19,95 
12.95 
.9.75 
5.95 

12.95 
54.50 
59.50 
69.50 
99.50 
14,95 


ARROW  SALES 


2508  S.  MICHIGAN  AVENUE 


CHICAGO,  ILLINOIS  60616 


MARCH  1970 
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JENNINGS  VACUUM 
VARIABLE -NEW 

UCSH-50  15  to  50  MMF 

10,000V     $19.95 

UHC  75  lOto  75  UUF 

45,000V     24.95 


COOLING 
FAN 


bJower,    4   pole 

llOv  60  eye  motor  with  4  bladed 
nylon  fan.  Very  quiet,  about  50 
CFM  2%"W  X  3"H  X  2y**'D,  Sh. 
wt.  3#.  $2,25  ea, 

HEAVY  CHROME  CABINETS 
Front     rolled    to     hold    panel     in 
place.    No    rear  panel    5  1/8''W    x 
2  5/8"D  X  3  1/8"H.  NEW 
955^  ea    ,  , ,    10/$S.95 

METER  0-60  AMP  2y/' 
Round  aircraft  type  with  shunt 

NFVU  S?  !7*i 

TELETYPE  PAPER  SVn"  wide 
rolls  sh.  wt.  40  pounds.  12/$4.95 

CATHODE  MAGNETIC  TUBE 

SHIELDS 

3" $1.49       5" $2  49 

500  mmf  at  500V  Feedthrus 

.001   uf  at  600V   Pv  ■palP''*^*^° 

cap ,  ,  .  ,   12/$1  -00 

100  BUD  100  UUF%"  sheftSLBO 
20  to  120  nnmf  per  section 
Butterfly    B%'*    x 
shaft  7500  VAC 
NEW    ,,,.,._, 


634"    x5"D    y* 


1 1 


$7.50 


MICA  TRIMMER  CAPACrTORS 

4  to     50  uuf  CHOICE 

4  to  130  uuf  15^  ea 

5  to  100  uuf  o/«i  nn 
4  to     90  uuf  8/$  1.00 

Miniature  butterfly  cap,  2,3 

to  8  uuf* .  JBi  ea, .  . , .  ,10/$5.95 


DUMMY  LOAD 

50     Ohm     150     Watt 

ductive  meteNc  film. 
$  1  .SOea.  .  , . 


Nonin- 
4/$S.OO 


PISTON 

TRIMMERS 


glass  JFD-VC11G  panel  mount 
-6  to  14  uuf,  ,BOi  ea,  ,  10/$4.49 


VARIACS  GEN 
ERAL  RADIO  & 
OHMITE  60  eye. 
Input  120v^  out- 
put 0 2B0v  1 
anmp  or  input 
240v,  output 
0-280v  2  amp. 
Pullouts  in  excel. 
cond. 
(10  lbs.),  ,  $6.95 

PC  BOARDS 

2x2 1Srf 

3  ^  6 «.«..«,  4 ,« « 3&V 

Etching  solution 
B«iit  paint  ,  .  ,  . 


R8r  R   DOZEN 

(13)  for  price 

of  twelve 


.79^  bt. 


^mmi 


100  KC 
CRYSTAL 

CALIBRATOR 


KIT  NO.  1 
KIOOc-2  100  KC  CRYSTAL  CA 
LIBRATOR.  First  PC  board  kit 
contains  components  for  100  KC 
output.  The  output  of  this  little 
unit  IS  reaJly  very  stable,  x.005% 
or  better  at  100  KC.  Voltage 
requirernent  is  4.5VDC  (3  1V^V 
flashlight  batt.K  Complete  with 
crystal,  integrated  circuits  and  all 
components* 

KIT  NO.  2 
K100C-2A  Contains  two  PC 
boards  with  components  of  Kit 
No.  1  and  has  additional  compo- 
nents to  deliver  outputs  of  50  KC 
Si  25  KC  band  edge  markers* 
Complete  Kit  K100C-2A  (shown 
in  photo)  will  deliver  stable  har- 
monic-rich outputs  of  100  KC,  50 
KC  and  25  KC  band  edge  mark< 
m%.  Units  deliver  a  square  wave 
which  gives  useful  harmonics  up 
to  50  MC, 
ONLY $7.95 


Cryttal  Call^hrsmr  PrJnt«d 
C  t^  c  u  *T  9  o  ■  rd  A  «t*mb » v 
Etct^«d  And  OrHret]  Be*i3vi 
For  Assembly  In  6  Minuti 


TRANSFORMERS  NEW 
AH  Primaries  110V  60  Cyc. 

Jefferson  Electric  10,000V 

23  Ma _  ea.  $4.95 

1.95 

3,00 


UTC-CG-33    6,3V  4  Amp. 

12  Volt  5  amp  w/circuit 
Dr6aKer»*. i *  ^ . ■*  <  . , ,. * .*, 

CG-131  UTC  Plate  to  Grfd 

"  PrL  15K  ohm   Sec,  135K 
ohms  +28  DBM.  Commer* 
c lal  G rade  * . .  ^ . ,  ea. 


1.25 


^^^m^ 


AMPHENOL  CONNECTOR  SALE 

PL259 ea,  $     .45 

10/34.00 100/S37.50 


CRYSTAL  OSCILLATOR  KITS 


$10.00  FOR  $1.99 

Overstocked  on  CAPACI- 
TORS. $10.00  worth  for 
only  $1.99.  Less  than  25^ 
per  lb;  8  lbs. 

ALL  NEW 
NO  PULLOUTS 

Guaranteed  to  your  satis- 
faction or  your  money 
back.  Don't  miss  out  on 
this  SALE. 

ELECTROLYTIC 
CAPACITORS 
Power  Supply  Type 
1000  mfd  @  260V 

$1.75  ea  4/6.25 
500  mfd  @  200V 

1.50  ea  4/4.95 
15,000  mfd  @  35V 

1.75  ea  4/6.26 
All  CAPACITORS  NFW 
NO  PUl  LOUTS 

1000  PiVV/4Amps 
epovy  (iiofifl?... 10/$?  75 

INTEGRATED  CIRCUITS 

FACTORY  FRESH 

NO  REJECTS 


FAIRCHILD 


fin 


UL914  w/30  profGctsdfa.  .  .SOrf  ea 
10/$?. 50,  _  , . ,100/565,00 

UL923  J.K,  FIfpflop  wfth 

sppc.  «?heet $1 .50  ea 

10/$  13.50. .......  100/$1 10.00 

MOTOROLA 


Spec  sh^et  included 


Using  IC  UL  914  Stable,  harmon- 

ic-rfch  output  osc.   range  100  KC    (VIC790P  Dual  JK  Flipffon  _$2.00 

to  10  MC  -  Kit  includes  Fairchild       10/$18  9S._ 100/$179,5Q 

IC    UL   914,  crystal  <:orkets    r^^As-    ^CIBB  Hex  Inverter 

tors,  capacitor,  S(  PRINTED  CI  R     MC72d  Quad  2  Input  Gate 

CUIT    BOARD,  with   instructions   MC799  Dual  Buffer 

for  3^semblv .$2,00  per  Kit.    ABOVE  3  IC's  Choice        $1  10  ea 

10/$9.95 


\P 


^t>* 


C^ 


R&  R   ELECTROMICS 

311  E.  South 

Indjanapoifs,  Indiana 

46225 


$2,00fnin»mum  order  FOB  Springfield,  Ohio 

we  refund   unused  amount.   Ohio   customers ^   ^,« 

Store.  Watch  for  our  booth  at  this  summer's  "Hamfests. 


R  &  R    ELECTRONICS 
1953  S,  Yelfowsprlngs 
Springfield,  Ohio 
45506  Dept.  C69 


^#^* 


^b  ^^t 


^t 


,  COD  order  25%  deposit.  Please  add  sufficient  postage, 
add  4%   sales  ta«.  PLEASE  refer  all  mall  order  to  OKio 


Q|,, 


158 


73  MAGAZINE 


mH 


♦  JEFF-TRONICS  ♦ 


1 


Kartron  lOt-DR  Electronic  shorted-luro 

Federal  S04-CSt  Microvolt  Generator. 

8-330  IVIC". .$ 

Hickok  610  TV  Sweep  Generator,  less 

case  8t  dial  bezel , , S 

Fluke  1 01  VAW  Meter  with  3  shunts.  .  SI 
G-R  874LBA  Slotted  Line.  Like  New  .SI 

G-4  874- VI  Voitmeter  indicator S 

G-R  1213-C  Unit  lime/freq.  Calibra- 
tor Less  pwr.  supp,  , , $ 

Dumont  294  A  Oscilloscope,  with 

power  supply.  160  lbs , , .  $1 

G,E .  ST-4A  TV  Sweep  Generator .....  S 
Kay  Model  RF-P  "Marka -Sweep"  Swtep 

and  Marker  Generator .,...$ 

Kay  "Mega-Marker  Sr."  Tv  Marker 

Simpson  604  "Multicorder"  recording 

Multimeter,,,, .,_.-,,,.  S 

Keiihtey  instruments  51 5  megohm 

Sola  23-90-150  Constant  voftage  trans. 

output  variable  0-1 30V  @  7!4  amps. 

max.  V  &  A  meters  on  paneL  Like 

New . , , , ,.,..,,,. 

Sorensen  "Nobatron"  150-5.  0-150 

VDC  @  5  amps.  max.  adjustable  cur 

PhiJbrick  R-100B  Dual  power  supply, 
+300,  -300V  at  100  MA S 

Lambda  Model  28  pwr.  supply,  200- 
324V  DC  @  100  MA $ 

TG-34A  Code  Practice  machines. 
Unused _ S 

Gear-Head  Motors,  GE,  &0  o?,— In, 
Torque,  56  rpm.  t15V  60  cy,,  cap9* 
citor  motor,  with  capacitor $ 

Selsyn  Assembly,  contains  2  GE  2JIGI 
Selsyns^  plus  gears,  etc.  Used^  good^ 


TEST  EQ 

25,00 

95.00 

25,00 
50,00 
40,00 
20.00 

85.00 

25,00 
75.00 

35.00 

20.00 
70.00 
00.00 


UIPMENT 

SG  S7/AQM  2  Sonar  Test  Set.  Low 
Freq.  Signal  Gen.  w/dS  meter, 
ultrasonic  transducer,  3  12AU7 
tubes,  nice  alum.  case.  New 


*  +  •  •  + 


.$    15.00 


SI  00.00 


.SI 


50.00 

22,50 
25.00 

20.00 

6.00 
2.00 


Power  Transformer,  275V  NoCt,,  125 

MA,  12V  @  2  amps.  Upright  mount. 

8  lbs. ,,.....  S2.00 .4  for . .  S      7.50 

Power  Transformer,  490-0-490V  @ 

75  MA,  5V  @  2  amp,  6.3V  @  5.5 

amp.  Open  frame.  8  Jbs. . , S     2.00 

16  Volt  Transformer  @  15  amps.  Open 

frame.  8  ibs.  . . , , , , ,$      4.00 

Adjustable  Choke,  1  -20  Hy.  900  ohms. 

Fuiiy  cased.  2"  x  1,3*'  x  1.3" S      T50 

Oil-filled  Capacitor,  1  mf  3000V  DC 

GE  Pyranol SI. 50  ea 10/  S    12,00 

5  mf  440V  AC  Capacitor,  Sangamo, 

Mica  Trimmer  Capacitors,  3-30  pf.  ea* .  $       .10 

Variable  Capacitor,  170  pf  max.  1000V 

Screw  driver  adj 60d  .......  2/S      TOO 

Variable  Capacitor,  Johnson  1 10R25, 

1 10  pf  max.  1250V  . . .  STBO  ea.  . .  4/$  5.00 
Capacitor  Assembly,  4  Johnson  160- 

127,  miniature,  17  pf  max.  on 

Phenolic  strip.  ONLY ,  _  ,  S      2.00 


Micrometer  Spindle,  LS  Starrett  #263- 
M,  0-25  millimeters  In  .01  mm  grad- 
uations, ONLY 


$     5.00 


AC  Vacuum-Tube  Voltmeter,  made  by 
Trio  Labs.  3"  pane(  meter  w/built-m 
amplifier  Range  0-42V,  but  w/input 
divider  removed,  it  is  about  10  mv. 
Requires  100  vdc  &  6.3V  to  operate. 
w/schematic.  Used,  good  .,,... , 


S     4.50 


1 
^ 


X 


MOTORS 

12  vdc  Auto  Heater  Fan  Motors,  shunt 

wound.  5/16"  diam-  shaft  both  ends.S  1  00 
6  vdc  Auto  Heater  Fan  Motor.  5/16" 

diam,  shaft,  one  end  .....**........   $        .50 

tnducrion  Motor.  2-pole,  1 15V  60  Cy, 

3/16"  diam.  shaft.  Good  for  fans, 

etc. *85i  ea 6/S     4.50 

4-pofe  Induction  Motor,  3/16"  diam. 

shah,  made  for  tape  recorder .ea.  S      1.2S 

Power  Cord,  3-wire  ^16,  9  ft.  long, 

green  plastic  w/grounding  plug , .  $        .75 

RELAYS 

DPDT,  Ceramic  insulation,  28  vdc  coil, 
WeVe  sold  hundreds  of  these  in  the 
past,  just  found  some  more.  Good 
for  antenna  relay,  etc.  10  amp  con- 
tacts  , , ,S        .7B 

DPDT,  220V  60  Cy  coil.  "Wheelock'* 
made  by  Signal  Engineering.  Very 
high  grade.  10  amp  contacts.  $1,50 
each -  _ 4/S     5.00 


METERS 
Weston  0  500  AC  miJIiameter.  ^1524 

Treplett  0^25  MA  DC  Model  22  IT.  2" 

round.  No  calibration,  just  2  marks. 
'T"  a  ''B'\  can  be  erased.  SI .75  ea  4/S 


S     2,95 


6.O0 


ELECTROLYTIC  CAPACITORS 
TWIST-PRONG  CAN 

80  mf.  450  vdc  &  2  mf .  350  vdc $ 

30  X  75  mf .  1 50  vdc ........$ 

40  X  90  mf,  150  vdc S 

too  mf .  150  vdc *.*........  S 

160  mf,  250  vdc  &  20  mf,  4S0  vdc  & 
40  mf.  150  vdc S 


ROTARY  SWITCHES 
4-poles,  5-positions,  2  decks,  Phenotic.  S 
2-poles,  4-positions,  small  audio  type. .  $ 
Single  pole,  1 1 -positions,  plus  2 
special  decks.  Phenolic. . .  30^  ea. .  .4/S 


.75 

.40 
.40 

.40 

.50 


.35 
.25 

1.00 


On  mail  orders;  please  add  sufficient  money  for  postage.    Any  excess  is  imrnedtately 

refunded.    Minimum  order  S2.00 
For  our  Canadian  customers,  the  Parcel  Post  rate  is  SI. 00  for  the  first  2  pounds,  and 

30j6for  each  additional  pound  or  fraction*    U.S.  funds. 

TRADE  YOUR  USED   LABORATORY  OR  SURPLUS  TEST  EQUIPMENT  ON  NEW  DRAKE 
OR  GALAXY  EQUIPMENT  OR  USED  HAM  GEAR.   WE  GTVE  TOP  TRADE-fN  ALLOWANCES. 

Send  lOi  for  our  catalog  listing  hundreds  of  other  surplus  itemSf  and  new  and 
used  ham  equipmenU 

JEFF-TRONICS        ,.    .  , 

4252  Peart  Rdl.  Cleveland,  Ohio  44109 


AAAAAAAAA 
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IMPULSE  COUNTERS 


#1.  VEEDER  ROOT-4  Digit,  0000-9999  115 
VAC  6W.  Pushbutton  reset  to  zero.  Dim.— 1V4"H  x 
2"W  X  3"D.  Used— Guaranteed  Excel.   .  $4.50  ppd. 


■    ^   ^    ¥ 


M*fl1  **Q  t 


ttM^tvt 


#2.  Dual  Four-Digit  DOWN  COUNTERS. 
Front  panel  adjusts  to  any  number  up  to 
9998.  Counts  down  to  zero.  28  volts  DC 
coils.  2  -  28  volts  DC  or  AC  Panel  Lamps. 
Like  New $6.50  PPD. 


CIRCUIT  BOARD  ASSEMBLY 


Unusual  Find!!!  Digital  Assembly.  3  Boards 
mounted  on  a  frame  with  panel.  Fixed  center 
board.  Outside  boards  are  hinged  and  swing  out. 
Use  frame  for  breadboard  assemblies.  Panel  2  3/8  x 
8  5/8.  Depth  15".  All  parts  easy  to  remove.  300 
1N658,  77-114  Sw.  Xsistors,  IN754  Zeners.  Uni- 
junctions,  Tantalums,  &  much  more. 

Board  #1  -  As  above $4.00 

Board   ^2   -  As  above  +   1  Cfare  Mercury  wetted 

relay  module,  jfHGSMlOOl    $5.50 

Board  f3  -  As  above  +  3  Clare  Mercury  wetted 
relay  modules,  ^HGSMlOOl $6.50 

SHIPPING  WEIGHT  5  LBS. 


TRANSFORMER  SPECIALS 


1.    Pri,    115VAC 

Sec.    1)      20-0-20VAC    @    10  A. 
Sec.  2)      14*0-14VAC    @      5  A. 


$6.50 


COPPER  CLAD  LAMINATES 

GIO   EPOXY   GLASS 
1  oz.  Copper     1  Side 


2.  Pri.   115V AC 

S«c.   1)      17*0  17VAC   @  2A. 

Sec.   2}      70-0-70VAC   @  50  ma. 

Sec.  3>     300-30VAC   @  25  ma. 


4.  Prl  115VAC 

Sec.   1)       63 VAC  @  6A, 

Sec,  2)        18 VAC  @  i/aA, 

Sec-  3)     450VAC  @  55ma. 


$3.50 


$4.50 


Pkg. 

Quant. 

3/64" 

1/16" 

3/32'' 

1/8" 

1  9x12'' 

«1.50 

$2.50 

$3.50 

$5.00 

2  6x9" 

it 

If 

n 

PI 

4  4yax6'' 

If 

§• 

»« 

•« 

6  3x4  Vi" 

rt 

tt 

II 

*♦ 

5,   Pri,   11 5-230 VAC 

Sec.   1)      1500VAC    ®   250  ma. 
Sec.   2)        115VAC    @    1.5A, 
Sec.  3)         33VAC   @   0:7A, 


$8.00 


This  Item  postage  prepaid. 

Every  order  unconditionally  guaranteed. 


ALLOW  20  LBS.  SHIPPING  ON  ALL  TRANSFORM- 
ERS  AND  WE  WILL  REFUND  ANY  DIFFERENCE, 
WE  SHIP  UPS. 


2614  Lake  Shore  D 


\f  RIO 


LaCrosse,  2,  Wis.  546Q1 


I 


J 
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POLY  PAKS  SMASHES 
"IC"  PRICES! 


By  Sylvania!  Texas!  Wettinghouse! 
Fairchild!  GE!  National! 
Brand  New!  Spec  Sheets  &  Hookups! 


n  GE  PA.237  2 -WATT 

INTEGRATED  CIRCUIT 

AUDIO    AMPLIFIERI 

*Srdnd  Newl 
*Lowesf  Prices 
*Duat  InJint 


each 


3  for  $6.00 


BRAND  NEW!  FAmCHILD* 
SYLVANIA  RTL-TTL  "ICS" 


2  watts  continuous  9  to  27  volt  supply,  8  mV  sen* 
sitivity,  includes  H  circuits,  for  pSono,  tape  re- 
corders, dictating,  TV,  FM,  movie. 


O   WeifSfighouse  WC154  one  watt  audio 
amp,  TO -5  case  »,*««* 


t^m  ■  ■  "^i^:  I 


.$L?a 


No. 
n   SG-43SD 

H  903T 
H  ?IOT 

H9f4T 
fIST 
n  ?23F 

D  92*1 


Description 

Quftd  2  Inptit  Gate^ 
Buffer 

3  Input  N/N  Gate 
Dual  2  Input  Gate 
Dual  2  Input  Gate 
Dual  S  Input  Gate 
JK  Flip  Flop 
Dual  2  Input  Gate 
20  mhz  923 


99C 


each 


3  lor  $2  J5 


S:  SyhanfO.  D:  dual  intine.  Ft  Hat  pak,  T:  JO-5  case;  *T7L 


GIANT  SALE  ON 
EPOXY-GLASS 
AMPS 

i^  Avaionch^  Type  * 
#  Micro   MitttQtur^ 
i^  Up  to  2  Amps 

n    so 

□  100 

]  200 

]  4D0 

]  &D0 

]  SOO 

I  1000 


BRAND  NEW!  WESTINGHOUSE 
DTL  FLATPAK  ^ICS" 

•  III  Mech  Pak  Carriers      *  ^'^^  ^pec.  Sheet* 


No. 
n  WC210G 

□  WC2(5G 
D  WC124S 

n  WC227G 

□  WC2ilG 

□  WC2i4G 


Description 

Two  3  Input 
Lint  Dftver 
JK  flip  flop 
[clock   IS  mhi) 
Triple  3 
Input  Gate 
10  input  diode 
expander 

Dual  4  input  NAND 
gate  with  node^ 
Quad  2  input 
NAND  gate 


riiiiif 


99C 


3  for  S275 


SOLID  STATE     1970  WINNERS 

n  Philco  SCIiOO  Dual  Moiftti I^i  9^ 

D   FaircKifd  f60l   Mono  Vibrator  „„_„ $3.98 

D  Fairchtld  741   OP.   Amplifier*   ...$2,98 

*  frequency  compensoJed  709 
□   Wesfinghouie  Voltage  Regulator 

0  to  40  VDC  Positive  ..„. ._._..! L 19 

D   Shockley  Diodes,  4  layers  ,.. ,..3for$LI9 

a   Neon  &  Nixie  Driver  2N44I0  4  for  11.00 

n   SCR  Trtac  Trigger  Diodes «.4for|LI9 


HIGH  VOLTAGE 


SALE  ON 

FAIRCHILD 

COUNTING 


if 


ICs" 


GUARANTEED 

Description 

Decade*Counter$3.9S 

959  Quad  Latch  3/95 

960  Decoder  Driver      5.95 
SN747SQuad  Latch  4.50 


1   AMP  800   PIV     10  44f 
RECTIFIERS  for  I 


Piv 

B2000* 
3000 
D  4000 
D  5000 
a  6000 
D  8000 
□  10000 


!"ifl   AMP 


SILICON 


1.35 
1.65 
2.25 
2.96 

3.50  RECTIFIERS 

3.95 


1000  PRV 

SILICON 
RECTIFIERS 


LOWEST  PRICES  ON 
LINEAR  AMPLIFIERS 

709C  OP 
AMPLIFIER 

LJ  Guaranteed?  With  Spec.  Sheets/ 


How's  your  "MEMORIES'*  for  1 970?] 
With  Spec.  Sheets       


n   FafrchiJd  M28  8  bit  . 
□   FairchKd  9033  16  bit 


,49 


D   Phifco  PL5RI00  Dual  50  bit  ....$12-50 


D   4000  Bit  Core  Plarres 


S  8,50 


3  for 
f4JB 


4000  PIV 

RECTfFlERS 

1  AMP     I*' 


Terms:  add  post^Ece.  Rsted:  net  30.  cod  s  2^% 
PHone  Orders:  Wakefii^M.  Mans.  (617>  245-3S'*3 
Retail:  ;iU  Alliion,  St..  Wakefiehl.  Mass. 


i  h 


1O0 


FOR  OUir  SPRING   lARGAlK  CATALOG  ON: 
Q    Stiiiic9ndu?t»n       Q   Polf  Pokt       Q  Forti 


POLY  PAKS 


P.O.  BOX  942A 
Lynnfreld,  Mass. 

01940 


EPOXY  SILICON 
TRANSISTORS 


for  $1 


D 


Typ» 

2N2222 

2N23G8 

2N2711 

2N2368 

2N3396 

2N3&65 

2N356S 

2N363d 

2N3S41*3 

2N3645 

2K3662 

2N3683 

2N3793 

2N424t 

2N42S4-5 

2N42dd-9 

2N4290 


Sa1« 
5  for  $1 
SforSl 
5  for  $1 
5  for  SI 
S  for  91 
5  for  (1 
5  for  $1 
5  for  SI 
5  for  $1 
SforSl 
^  for  %l 
5  for  $1 
5  for  $1 
5  for  il 
5  for  SI 
5  for  SI 
5  for  SI 


^ 


n 
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CRYSTALS-CRTSTALS-CRTSTALS 


1 


$ 


HC18/U 
Wire  Leads 

1  Vi "  for  soldering 


1.75 

3  for  $5.00 


EA 


MINIATURE  TYPE  -  The  popular  miniature  crystals  listed 
are  supplied  with  wire  leads  for  soldering  into  circuits  and  are 
fundamental  frequencies  up  to  20  megacycles.  Those  higher  in 
frequency  are  third,  fifth  or  seventh  overtones.  All  are  made 
with  "AT"  cut  quartz  blanks  with  tolerances  of  ,005%  or 
better  over  a  temperature  range  of  —40  to  +70  degrees 
centigrade.  Crystal  frequencies  listed  are  in  stock  for  immedi- 
ate delivery.  Fractions  of  kilocycles  have  been  omitted  in  the 
listing.  Frequencies  are  in  megacycles.  We  will  make  to  order 
any  frequency  from  10  to  55  MC  non-oven  miniature  crystal 
at  $4,50  each.  From  56  to  105  MC  at  $5,50  each.  Order  by 
frequency  and  holder  type  HC18/U.  Crystals  listed  are  $1.75 
each  or  3  for  $5,00* 


4.294 
4.  301 
4,S53 
4,6Si 
4.680 
4,TSJ 
4.  8S5 

4,  9S3 

5 .  05  3 
5.  153 
5,253 
5,35  3 
5,45  3 
5.S00 
5.600 
S.6S0 
6,ZS5 
7.255 
7.280 
^,  173 
^.  37S 
^,496 
9,  666 
0,525 
0.  625 
0,675 
0,  825 

0.  875 
K025 
L05  0 
L075 

1.  100 
K  1 25 
1,  150 
1.175 
1.200 
1.225 

11,250 
ANY 


L 1 , 425 

I J . 475 

I  1 . 480 

U.500 

11,510 

12,000 

14. OOO 

14- 100 

14.200 

14.25  0 

14.  300 

i4.  350 

I  4.  400 

14.450 

14,498 

14^500 

M.600 

14.700 

14.800 

14,850 

14.89* 

14.(300 

14.950 

15.094 

15.195 

I5,Z95 

15,675 

15.775 

15.875 

15,975 

16.000 

16,075 

16, 17S 

16.250 

16,275 

16,175 

16,475 

16,500 

OF   THE 


lb,S75 
16,750 
16,950 

n,ooD 

17.050 
17,  100 

17, ISO 

17,200 

17,250 

17,350 

17,450 

17,500 

17,550 

17,650 

17,750 

17*850 

iS.  ODD 

18.250 

19. ]66 

19.266 

19.433 

19,800 

20.  285 

20.  375 

20.471 

20.  498 

20.  56a 

20,  662 

20,757 

20,851 

20,946 

21.040 


21 

21 
Zl 
21 
21 


115 
229 
124 

418 
512 


21.607 


2U7ni 
22.559 
22.659 

22,759 
22,859 
22.959 

Z3.  050 
23.059 
23.159 
2  3,259 

23.  359 
2  3.459 
24,050 
Z4,550 

24.  80O 
24.  900 
Z6.  083 
26,  094 

26«  m 

26,133 
26,  166 
26.  194 
26.  222 
Z6, 249 
26,277 
26,  305 
26. 331 
26.  349 
26. 377 
26.  670 
27, 145 
27,480 
27.510 
27,560 
27,580 
27.590 
27.620 
27.630 


27, 640 

27,670 

27,680 

27.750 

28,250 

29,250 

29.562 

29.750 

29.850 

29.917 

30,  000 

30,  125 

30,250 

30,  312 

30,500 

30.  687 

31.437 

31.625 

31,812 

32,  187 

32, 375 

32.  900 
33,100 
33.200 

33.  300 

33,  333 
33,400 
33,600 
33,700 
33.800 
31.900 
14. 125 
34,855 

34.  888 
34. 955 
35, 875 
36.700 
36.  750 


36,800    39. 148 
36.900    39,  185 
37, 395    39,222 
J7.50O    19.250 
37.962    39,296 
37,982    39,331 
38-  000   39,  35  0 
38,025    39,  370 
38.0^7    19,407 
38,074    19,444 
38,  HI    19,450 
18.148   39,481 
38, 185   39.518 
38,222  39,550 
38.259  39.555 
38,296  39.592 
38.333  39,629 
38.370  39.650 
38,407   39,666 
38,444   39*703 
38.518   39.740 
38,555   39,777 
58.592  39.814 
38,629  39,850 
38.666  39.851 
38,701  19,888 
38,740  39.925 
38.77?  39,950 
38,814  39,962 
38,851   40.000 
38.  888  40,  037 

38,  925  40.  050 
38.962  40,074 
39.000  40,  in 
39,037  40,  148 
19.050  40,  150 
19,074  40,  185 

39,  111  40.222 


41 
41 
41 
41 
41 


ABOVE    LISTED  FREQUENCIES   CAN   BE 


40,259 

40,296 

40.  333 

40.  350 

40,170 

40,407 

40.444 

40.  450 

40.481 

40,518 

40.550 

40.555 

40,592 

40,629 

40,650 

40. 666 

40.703 

40.740 

40,750 

40.760 

40.777 

40,814 

40,851 

40,  888 

40,916 

40,  9Z5 
40,950 
40,962 
41.000 
41.037 
41,050 

41.  07+ 
4 1 .  ]  U 
41, 148 
41. 150 
41,185 
41.222 
4I.2S9 

SUPPLIED 


41.Z96 
41. 300 
41,  333 

41,150 
41,370 

41.407 
41.444 
41,450 
41,481 
41,518 
41.550 


555 
592 
629 
650 
666 
41,703 
41.740 
41.777 
41.814 
41.851 
41.888 
41.925 
41.962 
42.000 
42.037 
42.050 
42,074 
42. Ill 
42, 14fl 
42. 185 
42,222 
42,259 
42.296 
42. 313 
42. 170 
42,  407 
42, 444 

IN 


42.481       53. 

42.518      S3. 

42,550     S3, 

42,555      53. 

42.592      53. 

42.750     53, 

42,850      51. 

42,950     53, 

45.  OOO     53, 

45,041      S3. 

45.250     53. 

45,750     53, 

46.250     53. 

46.750     51. 

46.850     51. 

46.950     53. 

47,050     53. 

47,150     54, 

47,250     54, 

47,350    55. 

47,450     55, 

47.550    55. 

47,650    56. 

47.750    57. 

48.250    57, 

48,750    57. 

49.050    57. 

49.716    58. 

49.750    58. 

52,987    58, 

5  3.007    59, 

5  3,050    60, 

5  3,057    60. 

53.  100    60. 

5  3,  107    60, 

51.  157    60. 

53,207    60, 

53,257    61, 

TYPE   HC6^U 


307  61.675 

357  61.987 

407  6Z.  150 

457  64.025 

507  64.737 

557  64.992 

607  65,7  37 

657  65.992 

707  66,666 

716  66.992 

750  67,025 

757  67.500 

607  67.992 

857  68,7  37 

907  68,987 

957  68,992 

987  69. 487 

716  69.987 

987  69.992 

383  70,437 

716  70.987 

987  70. 992 

987  71.237 

150  71,487 

800  7K987 

850  71.992 

987  72,487 

294  72.987 

394  73. 333 

987  73.487 

987  73,987 

000  77,992 

050  78,992 

OflS  79, 992 

400  80,992 

750  81,000 

987  81,999 

150  82,000 

HOLDERS   AT 


82,  992 

S3.  000 

83,  992 
86.  000 
88.978 
B9,  OOO 
90.  000 
90.978 
91-000 
91,976 
92.978 
93,978 

94.  978 

95,  978 
96,250 
96,750 
96.978 

97.978 

98,  000 
99,766 
99, 666 

99,  966 
1  00.  066 
t  00.  266 
t  00,  366 
I  00.  466 
i  00,  566 

1 00.  666 
I  00,  766 
1 00. 866 
100.966 
101.066 

101.  166 
101.250 
r  01 ,  266 
101,366 
101.466 
101.566 

$  2.50 


IPI, 
102. 
102. 
103. 
103, 
103, 
103. 
t03. 
103. 
103. 
104. 
104, 
104. 
104, 
104, 
104, 
lOS, 
110. 
115. 
120. 
120, 
121. 
U5, 
1Z6. 


666 
866 
966 
066 
166 
566 
666 
766 
866 
966 
066 
166 
266 
366 
566 
766 
000 
000 
000 
800 
950 
000 
000 
200 


Ca^i  \rf  rr  ^ 


HOW     TO     ORDER... 

Order    crystals   by  FREQUENCY  and  HOLDER    TYPE.  ..  enclose    check 
or  money  order*  •  ,    add   5^   per    crystal  for    postage   and   handling   via 
Parcel   Post.,. add    10^   per   crystal   for   FIRST   CLASS  IvtAIL  AND   PA- 
CKING, ,,  add    15^   per    crystal   for    shipment  via  AIR  MAIL  AND  PACK- 
ING, .,  FOR  ALL   ORDERS   OUTSIDE    THE   UNITED  STATES   ADD  25< 
PER  CRYSTAL  FOR  AIR  MAIL  AND   PACKING   TO  FOREIGN  COUNT- 
RIES. 

Make   checle  or   money  order   payable    to- 

JAN    CRYSTALS,    Z400   CRYSTAL  DRIVE,     FORT  MYERS  ,  FLA,     33901 

ALL   PHONES   (813)    WE6-2397 


CRYSTALS 


DIVII^ION   OF    BOB 
WHAN   A  SON 


i 
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THIRD  OVERTONE  CRYSTALS  HC6/UHOLDER 


The  cryftal  frequi?ndes  listed  are  third  and  fifth  overtone  types  and  should  be 
used  in  an  overtone  dicuit.  Order  by  frequency  and  holder  type  HC6/U.  Listing 
is  in  megacycles  We  will  make  to  order  any  non-oven  type  HC6/U  crystal  from 
15  MC  to  55  MC  .005%  tot  at  $3.00  each.  Be  sure  to  specify  exact  frequency 
and  whether  you  want  it  made  at  series  resonance  or  parallel.  If  parallel  what 
capacitance.  If  possible  send  a  crystal  known  to  be  on  frequency  so  that  we  can 
correlate  and  return  crystal  with  order.  For  overtone  receive  crystals  we  must 
know  the  exact  crystal  frequency,  the  operariiif  frequency,  the  IF  frequency 
and  the  number  of  times  the  crystal  frequency  is  multiplied.  Stock  ciystaLs 
below  are  listed  in  megacycles. 


$ 


1.75 


EA 


3  for  $5,00 


11. Ill 

21 

.003 

26.610 

30. 

155 

33.525 

37,074 

39,680 

4! 

,  125 

43.  185 

45,093 

50.  700 

64, 600 

11.  Jdl 

Ih 

.  05  3 

26.620 

30. 

200 

33,625 

37.  in 

39.703 

41 

,  166 

43.208 

45. 100 

50.960 

65.08  3 

1  L4D6 

21 

.103 

26,670 

30. 

266 

33.649 

37,  148 

39, 740 

41 

.250 

43.250 

45. 125 

5  1 ,  t  00 

65.600 

H.<43t 

21 

.153 

26.690 

30, 

375 

33.657 

37.200 

39.777 

41 

.325 

43,259 

45.Z08 

51.275 

66, 600 

1U430 

2L 

.203 

26.  7  00 

30, 

575 

33,700 

37,222 

39, 800 

41 

.333 

43,416 

45,275 

51, 376 

66. 750 

1 1 .  4$6 

21, 

.253 

26.710 

30, 

700 

33,750 

37.259 

59,814 

41 

,  375 

43.444 

45,  300 

51,416 

67.  n  6 

1U48] 

2L 

.303 

26,  /20 

30. 

711 

33.800 

37.266 

39.851 

41 

.  416 

43.449 

45.7  00 

51.469 

67.  167 

ll,S0O 

21 

.  35  3 

26,7  30 

30, 

822 

33.d5D%« 

f  37,  300 

39.888 

41, 

.  500 

43.458 

45.895 

51.576 

67,600 

lU^Ofe 

21 

.  403 

26,750 

31. 

in 

33.955 

37, 333 

39,925vb 

r     41 

.583 

43,481 

45.  900 

51.750 

67.61  i 

U,SS6 

31. 

.43S 

26.760 

31. 

280 

33,975 

37.370 

39. 962 

41. 

.  658 

43.500 

46,208 

52,275 

67, 750 

iKsai 

21. 

.437 

26.770 

31. 

388 

34.400 

37,  388 

40.  000 

41, 

.666 

43,518 

46,275 

53.275 

67.944 

11,600 

2L 

.45  3 

26,888 

31. 

7  00 

34,444 

37.400 

40.  037 

41, 

.687 

4  3.625 

46.  300 

53.416 

68.250 

1 1  -  bOb 

21. 

.503 

27, 120 

31. 

825 

34.488 

37.407 

40.041 

4K 

833 

43.640 

46.  375 

5  3,458 

68.  133 

n.63i 

21. 

.55  3 

27. 125 

31, 

850w 

34.511 

37. 444 

40,  074 

41. 

.875 

43,700 

46. 395 

5  3,625 

68. 4lfc 

u.eai 

21, 

.577 

27. 15B 

31, 

888 

34. 688 

37,471 

40.083 

41, 

916 

43.703 

46.750 

5  3.  7  08 

68.500 

U.056 

2L 

.600 

27. 194 

32, 

000 

34,700 

37,518 

40.  Ill 

41, 

92  3 

43.740 

46. 885 

53.750 

68.  600 

12.477 

21. 

.60) 

27,220 

32, 

222 

34.720 

37.555 

40,  1  48 

41, 

958 

43.777 

46.900 

53.791 

68.  6n 

1 4.  9  35 

21, 

.977 

27,233 

32. 

250 

34.866 

37.592 

40.  I  85 

42, 

000 

43,814 

46.916 

54. 125 

68,  783 

15.  00l> 

ZZ, 

155 

27.455 

32. 

282 

35.055 

37.600 

40,208 

42, 

.055 

43,851 

46. 979 

54,275 

69,240 

IS.  325 

22, 

200 

27.612 

32. 

287 

35 ,  1  85 

37.  629 

40,  222 

42. 

.  166 

43.888 

47.  100 

54.541 

69.250 

IS. 360 

22 

325 

27    629 

32. 

302 

35    422 

17    tbb 

40   250 

42, 

250 

4  3,895 

47.  no 

54. 625 

69. 279 

15.  4  35 

23. 

006 

27,640 

32, 

307 

35,688 

37,700 

40.259 

42, 

279 

4  3.900 

47,275 

54,7  08 

69,  333 

13.506 

23, 

577 

27.7  00 

32, 

350w  35.703 

37,703 

40.296 

42, 

333 

43.925 

47.  300 

54,791 

69. 750 

15.935 

23. 

833 

27.7  05 

32. 

357 

35.740 

37,711 

40. 333 

42. 

388 

43.958 

47.406 

54. 875 

70.000 

1 6.  4  35 

24, 

006 

2  7,994 

32. 

606 

35,777 

37,740 

40.  370 

42, 

416 

43,  962 

47,562 

55,000 

70,083 

16.506 

24, 

033 

20.022 

32, 

667 

35,814 

37.777 

40.407 

42. 

437 

44. 000 

47. 645 

55. 08  3 

70,  45  0 

16.730 

24, 

123 

28,050 

32. 

70O 

35.851 

37.800 

40.444 

42, 

500 

44. 041 

47.  700 

55. 125 

70,500 

16.9  35 

24, 

190 

28.  054 

32. 

800 

35,888 

37,814 

40,458 

42, 

541 

44. 080 

47.785 

55.250 

70.600 

17, 000 

24, 

260 

28,  150 

32, 

850w  35, 925 

37.851 

40.474 

42. 

592 

44.083 

47,850 

55,275 

70.667 

17,4  35 

24, 

400 

28, 198 

32, 

857 

35.933 

38.000 

40.  481 

42. 

625 

44,  I  00 

47,900 

55,625 

71.333 

J7,9I5 

24, 

444 

28, 227 

32, 

875 

35.962 

38,  no 

40,  5  00 

42. 

658 

44, 1 1  1 

48.275 

56,275 

71.722 

18.435 

24, 

455 

28, 338 

32, 

965 

36. 148 

38.  140 

40.518 

42. 

703 

44. 148 

48.583 

56.500 

71,750 

18.915 

24. 

5S3 

28,  405 

32, 

975 

36.200 

38, 148 

40.  541 

42, 

722 

44.166 

48,750 

56. 750 

72.  000 

19.006 

24, 

615 

28. 627 

32, 

985 

36.222 

38.  160 

40.555 

42. 

740 

44, 185 

48, 791 

56.918 

72, 600 

19.2  00 

24. 

668 

28,64Qw 

33, 

015 

36.259 

39,200 

40,583 

42. 

750 

44.259 

48,979 

56.993 

72.660 

J9p^l6 

24. 

700 

28,688 

33, 

025 

36, 266 

38,244 

40.592 

42, 

791 

44,275 

49.  000 

57,  1  16 

72,833 

19,*>J5 

25. 

no 

28.700 

33, 

035 

36.  296 

38, 300 

40,  629 

42. 

833 

44, 296 

49.125 

57.275 

73.416 

30.000 

25. 

250 

28.7t5 

33. 

055 

36.  3n 

38,333 

40,  666 

42, 

850 

44, 300 

49,  1  77 

58.416 

7  3.600 

20,  006 

25. 

400 

28.722 

33, 

065 

36, 33  3 

38,350 

40.703 

42. 

951 

44,  370 

49,2  08 

58.600 

73,667 

ZO.  435 

25, 

555 

28.7  35 

33, 

075 

36.400 

38.600 

40,  708 

42, 

875 

44. 465 

49.275 

58.783 

73,783 

£0.  500 

25. 

7  00 

28.752 

33. 

085 

36.  592 

38.800 

40.740 

42, 

888 

44.481 

49,290 

59. 000 

74, 500 

20.5  06 

25. 

711 

28,830 

33. 

105 

36. 600 

38,900 

40,750 

42. 

900 

44. 497 

49.  3)2 

60.083 

75.08  3 

20.533 

25. 

861 

28, 878 

13. 

n5 

36. 666 

38,  906 

40.777 

42, 

916 

44.5  00 

49. 666 

60.  450 

75. 333 

20.700 

25, 

945 

28,888 

33. 

125 

36.7  00 

38,952 

40.791 

42. 

925 

44.518 

49.7  30 

60,  7O0 

75,450 

20.703 

25. 

977 

28,938 

33. 

135 

36. 7  n 

39,200 

40,8)4 

42, 

944 

44,562 

49,850 

60,  750 

80.  000 

20,733 

26. 

120 

29. 000 

33. 

155 

36.777 

39,243 

40,833 

42, 

958 

44.58  3 

49.875 

61.750 

81.  000 

20.753 

26, 

220 

29. 406 

33. 

165 

36.800 

39, 400 

40.85] 

42. 

962 

44,592 

49,995 

62.187 

83.500 

20.777 

26. 

229 

29.426 

33. 

175 

36.814 

39.5  00 

40,  888 

42, 

988 

44,666 

49, 906 

62,  6O0 

83.542 

20.aO3 

2fe. 

241 

29,640 

33, 

rfis 

36,851 

39.518 

40,925 

43, 

074 

44.703 

50. 121 

62.944 

83,  542 

20.S53 

26, 

5J0 

29. 688 

3  3. 

195 

36. 888 

39,555 

4  0.962 

4  3, 

083 

44,729 

50,  122 

62. 984 

85,  000 

20,903 

26. 

S50 

29,700 

33, 

225 

36.925 

39,592 

40.963 

4  3. 

in 

44-740 

50.250 

63.  187 

86,  355 

20,935 

26. 

560 

29.800 

3  3, 

255 

36.962 

39,  600 

41,000 

4  3, 

125 

44.7  77 

50.275 

63.416 

90.  000 

20.953 

26. 

570 

30, 000 

33, 

333 

37,  OOO 

39.  629 

41,037 

4  3. 

148 

44,814 

50,427 

63,600 

94.000 

20.97  7 

2b, 

580 

30,  066 

33. 

3S0w 

37,037 

39.666 

41,  041 

43. 

166 

45.  000 

50,  500 

63.783 

1  00,  000 

Write  for  complete  crystal  catalog  with  thousands  of  in-stock  crystals  listed. 


JAN   CRYSTALS 
0   CRYSTAL   DRIVE.     FORT  MYERS 

ALL  PHONES  (813)  WE6-2397 


FLA.    33901 


MARCH  1970 
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SALES 


House  Cleaning  Sale-Closing  Out 
TidoTremonVstreetRoxburv.Our  Inventory  of  Used  Equipment 

Massachusetts  02120, 617-427-3513 


Motorola  450  MC  T44  Trans  &  Rec  Chassis 
Trans $15.00  ea.  Rec .$20.00  ea 


FM  SCHEMATIC  DIGEST 

New  Revised  Edition,  A  Coflection  of  Motorola 
Schematics;  130  Pages  Available  After  March  1, 
1970.  S6.50  Post  Paid  in  U.S.A. 


Motorola  U43HHT  Motrac  2FR  Trans  &  Rec 
150MC  12VDC  Private  Line,  Less  Reeds  &  Xyals, 
Complete  Access,  -,,..,.- $395.00  ea. 


GE    Accent    450MC    Station    Standard    Squelch 
115VAC  With  Desk 'Mike  _  .  _  , $1 75.00  ea. 


GE  Message  Mate  Pocket  Re- 
ceivers. 8  Receivers  and  2 
Charger  Racks  $100.00  For 
The  Lot 


(MOUHTED  QH 
flCAR  OF  RF 
PANEL) 


MANIFOLD   SCCTrON 

OF   H\Hf4 

WAVEGUIDE  WIT 


MU353 
MOPUiATlON 
A«FLIFIEft 


MUJlOft 


HK539  yiDtO 

mu  I  TOR 

PAHIL 


MLr300 
POWER   SUPPLt 


Model  TS  497  B/URR  Signal  Generator  $75.00  ea. 


HU3t2 
AFC   UNIT 


HU4?3 

Rf   CONTROL 
PANEL 


CKi33  RACK 


POWtft   SUPPLY 


Motorola 

M  R  -  4  0 
M  OR  WV /System 
12KMC  4  Yrs. 
Old;  2  Terminals 
in  Standard 
Racks  With  Pwr 
Supplies,  Dust 
Covers,  Full 
Metering, 
Complete  With 
Antennas  and 
R  a  d  o  m  e  s  . 
Complete 
S  ystem-Sale 
O  n  ly— Price  on 
Request 


Measurements  Cprp, 
$95.00  each. 


Model  80  Signal  Generator, 


GE  Porta  Mobile 
H  N  4  4  1  C  S 
1  1-30-40MCS 
ISI  i  cad  Battery 
Power  Suppty; 
Unused.  $400.00 
ea. 


All    it€rns  are    in 

limited  quantities; 

subject  to 

prior  sale; 

terms  are  cash 

with  order 
f,o,t>,  Boston, 
Massachusetts, 


i 
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Our  Inventorv  Of 


Sale-Closina  O 


ipment 


•  ■  « 


Motorola  30-50MC  Trans  Chassis  30Watt  $5.95  60Watt  . 
Motorola  FMTR  SOD  24VDC  2FR  40-50  MC  With  Case  . . 

Motorola  FSTR  80  BY  6  Meters  IISVAC  Desk  Top  Station   

Motorola  PA  8270  Remote  Control  Unit 

Motorola  W43A-5  1 50  MC  1 2  VD  C  Sim jiar  to  SOD   

Motorola  FMTR  BOD  Low  Band  Rec.  &  P.S.  Only,  With  Case  . , . 

Motorola  FMTRU  41V  150  MC  AC  Front  Mount,  No  Case 

Motorola  T1200  Series  Remote  Control  Unit 

Motorola  Desk  Sets  (Telephone  Style  Handset/Speaker 

Motorola  J44  450  MC  Remote  Control  Station,  Outdoor  Cab. .  . . 
Motorola  FSTRU  140  BR  150  MC  115  VAC  Station,  Indoor  Cab. 

Motorola  FSTR  140  Low  Band  Station,  Outdoor  Cab 

Motorola  H  or  P  Series  Modules  for  Early  Portables 

90  Pes.  Sold  as  One  Lot 

Motorola  30-40MC  Station  Chassis  Only,  No  Cabinet  w/AC-PS  . 

Motorola  D33  1 50  MC  With  Case,  No  Accessories 

Motorola  L41GGB  30-40  MC  Case,  No  Accessories  115  VAC   . . 

Motorola  FMTR  41B  30-40  MC  115  VAC  No  Case   

Motorola  T41GGV  30-40  MC  6/12VDC  Case  No  Accessories . . . 
Motorola  FSTR  U  1 40  BY  1 50M  C  1 1 5VAC  Desk  Top  Cabinet  . . . 
Motorola  FSTR  80BY30Watt  115VAC30-40MC  DeskTop  . . . 
Motorola  FSTR  140  BY 30-40MC  115VAC  BOWatt  DeskTop  .. 


•  • 


»  «  * 


m     t 


m    ■ 


i       •       •       »■      ■ 


Collins  KWS-1  Power  Supply,  Only;  Very  Good 

Florae  Pager  Receivers,  Super  Regen  43MC  1  Lot  30  Units 

Mohawk  Message  Repeaters  W/O  Tape  Cartridge 

Panalyzor  Mod.  SB12A  W/P.S.  SSB  Signal  Analyzer  500KC  IF 

Panalyzor  Mod.  SB-SB  W/P.S.  Spectrum  Analyzer  5MC  I F 

Sierra  Carrier  Frequency  Voltmeter  20-500KCS 

Model  KS15538.L2  . .  .^ 

Phiico  CST-2  Signal  and  Termination  Unit 

Good  Phone  Patch  Parts 

Baird-Atomic  Transistor  Curve  Tracer  Mod.MW-1   

LM  Frequency  Meter  With  Book  And  Power  Supply 

LM  Frequency  Meter  With  Book  Less  Power  Supply 

Model  RBW-2  Panoramic  Rec.  Adapter  500  KC  IF 

New  Lafayette  PrivaComm  III  Encoder-Decoder  Sel.  Call  Unit 

RCA  Mod.  CMV-2E3  30-50MC  25Watt  1 1  Units  Shipped  pre-pd.  as  Lot . . 


$  9.95 
$  30.00 
$125.00 
$  65.00 
$  40.00 
$  20.00 
$  75.00 
$100.00 
$  15.00 
$100.00 
$125.00 
$100.00 

$  25.00 
$  75.00 
$  50.00 
$100.00 
$  75.00 
$  40.00 
$125.00 
$100.00 
$125.00 

$250.00 
$  25.00 
$  5.00 
$450.00 
$125.00 

$  50.00 

$  12.50 
$100.00 
$  80.00 
$  50.00 
$  50.00 
$  10.00 
$155.00 


SALES 


1 100  Tremont  Street, 
Roxbury,  Massachusetts  02120,  617-427-3513 


All  items  are  in  limited  quantities;  no  accessories  unless  indicated;  all  items 
subject  to  prior  sale;  terms  cash  with  order  f.o.b.  Boston,  Massachusetts. 
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COMMUNICATIONS 


18669  VENTURA    BLVD  TARZANA,  CALIF    91356 

Phone    (213)    342  829Z 


Used  Two-Way    FM  Units 


Repeaters   •  Walkies 

Bases 


Mobile  Phone 


Mobiles 


MOTOROLA       GENERAL  ELECTRfC       RCA 


OTHERS 


Unless  otherwise  specified,  equipment  is  used,  and  is  sold  as-is.  All 
items  shipped  FOB  Tarzana,  California.  Crystals,  ovens,  antennas  not 
included  unless  specifically  stated  in  catalog.  Atl  equipment  is  sold  on  a 
first-come,  first-served  basis. 


WRITE  FOR  OUR  COMPLETE  ILLUSTRATED  CATALOG 


N^^M^^AnwAAA^iftA^A^tf^^^Wii^  *.  i^,fJ^*/**tJt^^>jt^i^^^m 


MANN  GUARANTEE 

Money  refunded  without ''question  1^,  equipment 
is  returned  within  seven  days  from  fshipment, 
undamaged,    freight  prepaid* 


HERE  ARE  SOME  EXAMPLES  OF  THE  BUYS  AT  MANN 
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SfX  METERS 

FMTR41V 

12V 

Mobile 

FMTR  SOD 

12V 

Mobile 

FMTR  MOD 

12V 

Mobile 

T51GGV 

6/12V 

Mobile 

U51GGT 

12V 

Mobile 

FSTR  140BY 

117V 

Base 

T41GGV 

6/ 12V 

Mobile 

TWO  METERS 

FMTRU41B 

117V 

Base 

FSTRU  1408Y 

117V 

Base 

FSTRU  140BR 

117V 

Base 

FMTRU41V 

12V 

Mobile 

FMTRU  SOD 

12V 

Mobile 

FMTRU  140D 

12V 

Mobile 

T33GGV 

6/1 2  V 

Mobile 

T43GGV 

6/12V 

Mobile 

U43GGT 

12V 

Mobile 

450  MHz 

L44AAB 

117V 

Base 

J44AAB 

117V 

Base 

Y44AAB 

117V 

Repeater 

T44A6A 

6/1 2  V 

Mobile 

T44AAV 

6/1 2  V 

Mobile 

U44BBT 

12V 

Mobile 

PORTABLES 

H23AAM 

Handie-Talk 

te 

H23AAM 

Handie-Talk 

ie 

P33AAM 

Pack  Set 

P33BAM 

Pack  Set 

T33AAT 

Motorcvcle 

6V 

lOW  Vibrator  Supply  .  .  , $   30 

25W   Dynamotor  Supply 30 

50W   Dynamotor  Supply    ,,,.,,.,,., ,50 

50W   Vibrator  Supply ,  ,  .100 

BOW  Transistor  Supply  .  .  .  , 175 

eOW  Table  Top  Cabinet  , , ._.,,,  .125 

30W   Vibrator  Supply 65 


lOW  Table  Top  Cabinet , $  75 

60W  Table  Top  Cabinet .,...,,  .135 

60W   Upright  Cabinet 150 

low  Vibrator  Supply 45 

25W   Dynamotor  Supply    .,,,.,..,.....  .45 

SOW   Dynamotor  Supply    .  • 55 

10W  Vibrator  Supply 70 

25W  Vibrator  Suppfy ,,..,,  .110 

25W  Transistor  Supply * . .  .  J75 

15W  Table  Top  Cabinet .  • $95 

15W  Outdoor  Cabinet *  • 125 

15W  Upright  Cabinet  ,.,..,, ...  .135 

15W  Vibrator  Supply  .,..,. .25 

15W  Vibrator  Supply ...  .30 

15W  Transistor  Supply  , , .*....  .175 


p 


IW  Dry  Cefl  Supply ..**....  .$45 

IW   Ni-Cad  Suppfy   50 

5W   Dry  Cell  Supply  .........-<.<.,-,.  -60 

5W  Ni-Cad  Solid  State  Rcvr 75 

8W   Less  Tubes  &  Diodes 30 

All  equipment  quoted  is  priced  less  accessories 


ACCESSORIES 

ForBOD  1400  T44  Series  Mobiles 
For  T41  T43  T5  1  T  53  Series  Mobiles 
For  U41  U43  U51  U53  Series  Mobiles 
For  All  Motrac  Motran  Series  Mobiles 

Gold  Crystal  Ovens  85  <C    $  1 .50  ea. 


MIKES 

HEADS 

CABLES 

SPKRS 

$3 

$3 

$3  ea. 

S2 

4 

5 

5 

5 

5 

7 

7 

5 

5 

10 

10 

S 

MISCELLANEOUS 

Transmitter  Strip  Only  6  Meters  25W  "G"  Series  _ ,  _ , ,  ,  . ,  .  .  ,  $10 

Transmitter  Strip  Only  2  Meters  25  W  "G"  Series    , , 10 

Recefver  Strip  Only  6  Meters  6/12V  "G"  Series . 18 

Receiver  Strip  Only  450  MHz     6/12V  T44A6A  Series   _,,_,.. 18 

Gonset  Converter  3S'3247      30  40  MHz     New  Original  Carton  ,,_,.,, » .  .  .  .$25 

General  Electric  ME  16  6/1 2 V  Mobile  BOW  Vibrator  Supply $160 

General  Electric  MT16  12V  Mobile  50W  Transistor  Supply 175 

General  Electric  ME42  6/12V  Mobile  15W  Vibrator  Supply 150 

General  Electric  MT42  12V  Mobile  15W  Transistor  Supply 175 
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. .  .the  hottest  thing  since  sideband 

the  least  expensive  since  the  spark  gap 
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Find  out  for  yourself  why 
Spectronics  received  rave  no- 
tices from  the  editorial  staff  of 
FM  Magazine!  And  while 
you're  at  it,  take  advantage  of 
the  March  Surplus  Special  — 
Get  2  Mobile  Units  (Low- 
Band  or  450  MHz)  for  the 
Price  of  One! 


SPECTRONICS 

is  the  place 

And  NOW 
is  the  time! 

GET2 

MOBII£  Mi 

(6  meters  or  450 MHz) 

for  the  price  of 


Offer  expires  May  1st 


Phone:      Area      Code      312  -  B^S  -  B  :7'7B 


CS 


"The   FM  People" 

1009   GARFIELD    AVE.  OAK  PARK,  ILL.   60304 


i 


p 


249  Route  46 
Saddle  Brook,  N.J.  07662 
Phone  (201)  489-9000 


SEND 
FOR  NEW  CATALOG. 

QUALITY  CERTIFIED 
VALUES. 


FM  Surpluts  €Mt  Lawv^  Lowv  Prices! 


P 


NEW!     FM  100— Watt  Mobile  Linear  Amplifier 

High  Band  -  146-174  MHz 
RF  output  90-120  watts  into  50^.    Gonset 
Comtron  series  -  Model  972-A  in  factory- 
sealed  cartons  $148  with  brand  new  install, 
kit    FREE 


Bendix  MRT10    30-50  MHz,  35W  12V  vibr. 

power  supply,  complete  with  access $25 

Bendix  IV14AA  6/1 2V  30-50  MHz 

vibr.  power  supply $35 

25W  with  complete  accessories 

IV16AA    6/1 2V  30-50  MHz  vibr.  P.S. 

50W  with  complete  accessories $45 

(less  accessories:  deduct  $20)  • 

RCA-CMU15A  6/1 2V  450-470  MHz 

complete  with  accessories $25 

MOTOROLA  450-470  MHz,  with  accessories 

T44A    6  or  12V $25 

T44A6    6/12V $28 

T44A6A    6/12V $38 

T44AAV $48 

450  MHz  Portables  (Radio  Specialties) 

RSTR4N  transistorized $38 

Motorola  X43  GGV  single  squelch    SOW    H.B. 
&  Ace.     Receiver  has  transistorized  power  supply 
2  freq.  transmitter,  2  freq.  receiver,    private  line 
(minus  reed)  in  receiver  only $158 

NINIC  FM  POCKET  RECEIVER  with  dry 

battery $59.95 

add  $7.50  for  nickel  cadmium  battery.  Add  $20  for 
crystals  &  tuning  to  your  freq.  30-50  MHz  or  150- 
170  MHz.  All  units  new.  Solid  state  modular  assy. 
construction.  Adjust  squelch.  Sensitivity  0.3  micro- 
volts to  brk.  squelch.  Dual  conversion  crystal  con- 
trolled. With  conv.  dry  cell  or  rechargeable  nic-cad 
battery.    Weight:  1  !b.    Size;     6-5/8"  x  IVi"  x  VA". 


: 


G-E  Schematic 

Outline    and  inter- 
connection Diagrams 
for  GE  2-way  FM 
Radios  Vol.  1  Pre- 
Progress  Line  (49-55) 
25-50  MHz 
72-76  MHz 
Vol.  2 

Pre-Progress  line 
(1949-55) 
150-174  MHz 
405-425  MHz 
450-470  MHz 
$4.50 
each  volume 


G-E  Progress  Line 
4EZ11A'I0  -  10  wt. 


trans,  power 
speakers  .  . 


$15 


RCA    CMV4E 

148-172  MHz  12V 
SOW  dynamotor  power 
supply.  TX  narrow 
banded,  complete  with 
accessories  ....  ;$28 


GE  MA/E33  6/12V 
SOW  —  vibrator  power 
supply  with  access. 

$168 
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FM  EQUIPMENT  SOLD  TO  LICENSED  AMATEURS  ONLY 


Motorola  60  Watt  Four  Channel  150MC 

Mobiles 


MODEL  T53-GJV  6/12  volt.  These  units  are 
exceptionally  clean  and  in  mint  condition. 
They  are  complete  with  4  freq.  control  head, 
cables,  mike,  speaker.  Xmtr-narrow  band,  rcvr  is 
wide  band.  Less  crystal  ovens  &  ant.  Only 
$175.00  ea. 

G.E.  PROGRESS  LIWE-150mc;  60  watt; 
four  frequency-IVlA/E-36.  These  are  also 
very  clean  and  in  mint  condition.  Com- 
plete with  a|l  access.,  less  crystals  &  ant. 
$225.00  ea. 

MOTOROLA 

150mc  transistor- 
ized pocket  pager 
receiver.  H03At\IC- 
U02AQ.  Excellent 
cond.,  less  battery 
$34.95  ea. 

MOTOROLA  MOBILE 
TELEPHONE  test  set 
T£K22,(list  price  S550.00} 
like  new  5180.00  ea. 

NICAD  batterys  for  "HT" 
series  handi-talktes,  IMLN 
6238,  untested.  $3-00  ea; 
Nicads  for  H11,  H13  poc- 
ket transmitters,  NLN 
6117AS4.95pr. 


•*t 


MOTOROLA  "HT  series 
Handi-Talkies,  150mc.  Prices 
vary  according  to  model:  stan- 
dard, universal,  1  freq.,  2 
freq.,  P.L-,  etc. 

G.E.  PROG  LINE, 
30-54mc,  6/12  volt,  60 
watt.  Complete  with  all 
accessories,  (less  ant}. 
Single  freq,  $100.00  ea. 
Dual  freq.  S1 10.00  ea,. 
Four  freq- $130.00  ea. 

MOTOROLA  handi'talkies, 
150mc,  1  watt  out,  fully 
transistorized  rcvr,  checked 
out  &  operating;  w/nicad 
battery,  H23BAM  S69.50 
ea. 

DIGITAL  decoder,  Secode 
RPD  634  $19.95  ea. 


MOTOROLA  150mc  Handi-Talkies  guar- 
anteed operating,  less  nnike  and  battery 
FPTRUT ,  , $19.95  ea. 

MOTOROLA  power  supply  NPM  6023A 
for  P31,  P33B AC. I/batteries 4.95  ea. 


% 


f 


MOTOROLA 

charger  for  H11, 
H13  pocket  xmtrs, 

NLfSI6121AS9.95ea. 


MOTOROLA  150mc  receiver  strips; 

very  clean  6V _ 25,00  ea. 

30  Watt  xmtr  strips  6V  .  , .  ,20,00  ea, 

MOTOROLA  transistorized  "Big  Voice" 
power  speakers , 19.95  ea 


SATISFACTION  GUARANTEED  OR  YOUR  MONEY  BACK! 

All  equipment  unless  stated  otherwise  is  complete  and  guaranteed.  Items  over  20  pounds  shipped 
freight  charges  collect.  Include  sufficient  postage  for  other  items.  25%  deposit  required  on  c.o,d. 
orders.  Mich,  residents  ad  4%  sales  tax.  We  have  a  very  large  stock  of  FM  equipment;  however  no 
catalogs  or  list  available.  Tell  us  what  you  are  looking  for,  we  may  have  tt.  Prices  subject  to  change 
without  notice. 


hours;  by  appointment  on 


19673  ALLEN  ROAD 


E  LECTRONICS 

TREIMTOIM,  MICHIGAN  48183 


PHONE:  313-282-6464 
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GE  Progress  Line    Units 


FE-42 
ME-42 

MA/E-16 
MA/E-33 

MA/E-36 


450  MHz 
15  watts 
Lowband   50w 
Highi  band   30  w 

High  band    60w 


219.50 
199.50 
189.50 
199.50 
224.95 


ALL  WITH    ACCESSORIES  ' 


STORE    HOURS 


WEEKOArS:     9  am     Io      9  ^m 
SATUftOAY:     9  am     to      5  pm 


:<  LOW      BAND^-: 


GE  2- piece  units 
ET-6  Transmitter 
ER-6  Receiver 

Fifty  watts,  12  volts 
with  accessories  --- 
only  Sir  00 


motorola 

f44AAV-l 

450  mHz       34.95 


motorola   T41GGV-1 

6/12  volts  *    narrowband 

with 
access.  84.95         A  il  50 

less  access.; 


64 


MINIPAK       1160-24-1 

RADIO  SPECIALTIES    portable    sie  95 

1144-62-1 


Special  Low    Prices 


PACKSET 


24  50  I 


Gr^b 


T53GAD     50w    siss^o 
T33GGV      10  w     *79.5o 

T5I  G  50 w    »i25™ 

Accessories       20.00/set 


NEWI!  NEW!! 

STANDARD 

COMMINICATIONS 

business   band  ham 

telephone  marine 

Write  for  prices  and  literature. 


rca 


CMU-15A 

w/accessories 

CMU-15B 


39.50 
59.95 


NOte- 


Accessories    CDnsist    of    power     and    control    cabtes 


control    head,    speaker,    mike    (as  applicable) 
EQUIPMENT    SOLD    AS    IS        •       FOB     LONG   BEACH 


^ 
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REGUL.  FWn  SPtY  FOR  COMMAND,  LM,  ETC. 
PP-106/Ui  M«t*r»d.  K  nob-adjuftablft  90  270  v  up 
to  BO  m*  dc;  «i*0  t#t^i  »n  AC  of  6.3  v  &A,  or  12.6 
V  23^  A  or  28  V  2%  A.  With  mating  output  plug  & 
ali  c«ch.  data.   Shpg  wt  S0#, ..»,». 19.50 

BARGAINS  WHICH  THE  ABOVE  WILL  POWER: 
LM-(*)  Fftq.  M«t«r:  .125  20  mhi,  01%,  CW  or 
AM.   with    serial  matched   calib.   book^  tech.   data, 

matinQ  plug.    Checkad  &  grtd.... «... ...57 .SO 

TS-323  Fr«C|.  Mmm:  Similar  to  abova  but  20  480 
mhz.  .001%,   With  data ...«.ie9*50 

TS-175   Freq.  Meter:    85-1000  mhz,  .  .  ,  75.00 

A,R.C.  R11A:  Modern  OSm  190-550  k*hz.„  12.95 
A.R.C.  R22:  540  1600  khz  w/tuning  graph.. .17.95 
A.R.C.  R138:    IDS  132  mhf  w/tuning  graph.  J7 .50 


HIGH^ENSITtVITY  WIDEBAND  RECEIVER 

COMMUrSflCATIONS...BUG  DETECTION... 

SPECTRUM  STUDIES 

1000  MHZ:  AN/ARL-5  consists  of  a  brand- 
naw  Tuner  CV  253/ALR  and  an  exc.  used  rcvr 
R.444  modified  for  120V,  50/60  hz.  The  tuner 
covers  the  range  in  4  bands.  Packed  wkh  each 
tuner  is  the  factory  checkout  sheet.  The  on©  we 
opened  showed  SENStTrV(TY:  1,1  uv  at  38.3 
mhz,  0.9  at  133  mhz.  5  at  53S  mhz,  4>J  at  778 
mhz.  7'  at  1  ghj.  The  rcvr  Is  actyally  a  30  mhz  IF 
arrtpl.  with  all  that  foHows  an  IF»  including  an  S 
meter.  Has  Pan,  Video  8t  AF  outputs.  Has  a 
calibrated  attenuator  in  6  db  steps  to  —74  db, 
also  AVC  position.  Select  pass  of  ^00  khz  or  ±2 
mhz,  AND  SELECT  AM  OR  FM:  We  furnish 
Handbook  &  pwr-input  plug,  ail  for  ,  .  ,  ,  .  275,00 


SP-600  JXC)  Rcvr:  0.54-54  mhz.  The  popular 
iate  type  Hammarlund  Super-Pro,  aiigr^ed.  grtd, 
exc-  physical  cond.  too.  w/book    ^  *  * 325.00 


R-390/URR    Rcvr:    Collms   xtl-caiib,    each    100 
khz.  Aligned  &   grtd  perfect  .  .  .  *  .  .  .  -795.00 


VERSATILE  PLATE  &  Fl LAM,  TRANSFORMER 
Depot  Spftrei  for  SP-COO-JX:  Pri.  95/105/117/130/ 
190/210/234/260  v  50/60  hz.  Sac,  1:  305  0-305 
V,  150  ma.  Sec.  2:  5  v  3  A.  Sac 
Sec.  4:  IVt  v,  3/4  A.  Sec.  5:  7H  v, 
for  pins  is  plainly  marked.  Hernn. 
postage  for  14  lbs*) 


,  3:  6.3  y  5A. 
V/4  A.  Legend 
sealed.  (Add 


^ 


HOW  TO  GET  THE  BEST  BARGAINS 
We  buy   daily   so   we  dunge  our  26  iUfferent 

CsLlJilofis  almost  dally,  G«t  >^oun  trtnh  off  oxtr 

fifaiOtc^cDpifiT  by  a&hlnc  for  the  specific  Cat^sar- 
ot  yoii  arc  interrstcd  in:  Aeroa,  Rmdioshop/ 
AntDlifieTS  &  A  tie  nua  ton /Audio  Te$l/BridteS 
f  includes  poU,  ^l%'o%,  Q-Mctdrv^  etc/ConamuGl- 
eatioiu/Coiuttczm/Frfrq.  Ckuaieiii/Frira.  Mrlen/ 
Meife!i%,  Mecaticrimrtfrs/Metei:!  CaJlfaraturs 
tincrludef  DifferentU]  Voltm«tcti  &  DigiUl* 
set  line  pwr  EuppliiM.) /Meters,  DlgiUl/Melefs. 
Phufie  Anclt!'^  Precision,  Lo-freq.  WattmcLfrs/ 
VTVM's/Microwave  itemit/ Noise  and  Field 
Stjrentth  (RFD/OscUJoscopeft/Accc&sones/Pftna- 
dapters   ii.    Spectrum    Analy^eis/pwr    supptie*/ 

SuW  ceiifnitdrs  ■&  R^dmr  aikd  IFF  T'tmttenJ 
lecordeFs/Reeulatorf,  line  voltage /Stnucond., 
Servo  it  Tub*  TesLrn/Sifnii  Generatots/Tunliii 
Forlt  OKillAloe-5/WattTn«ler».  RF,  WE  ALSO 
BUY!  WHAT  DO  YOU  HAVE?  WHAT  ARE 
YOU  ASKING  FOR  IT? 


R.  E.  GOODHEART  CO.,  INC. 
Bo)c  1220  GC.  Beveriv  Hills,  Calil  90213 
Phones    Area  Code  213.  Office  272  5707 

Messages  275-5342 


^ 


WE  PAY  CASH 
FOR  TUBES 

Lewispaul  Electronics,  Inc. 

303  West  Crescent  Avenue 

Allandale,  Kew  Jersey  07401 


Price — 42  per  25  words  for  iiOD -commercial  «ds; 
$10  per  25  words  for  buslnesi  ventures.  No  display 
ids  or  agency  discount.  Include  your  check  with 
order.  Deadline  for  ads  is  the  Ist  of  the  month  two 
months  prior  to  publication*  For  example:  Ja&uarv 
lit  is  the  deadline  for  the  March  issue  wliicfa  wlU 
be  nudled  on  the  10th  of  February*  Type  copy, 
Fhrase  and  punctuate  exactly  a»  vou  wish  it  to 
appear.  No  ui*capital  ads.  We  wiU  be  the  judge  of 
smtabjlity  of  ads.  Our  responsibility  for  errors 
extends  only  to  printing  a  ^oxrect  ad  in  a  later 
issue.  We  lazuiot  check  into  each  advertiser,  so 
Caveat  Emptor  ,  •  • 


SIGNAL  DISTORTION  TEST  SET  TS2B/TG 
$30.00  each.  Reader:  High  speed,  tape,  Ferrantt 
Mark  III  $30.00  each.  Atlantic  Surplus  Sales,  580 
3rd  Ave,,  Brooklyn  NY  11215. 

ELECTRONIC  ORGAN  Transistorized,  known 
brand,  electronic  assemblies,  two  manual  spinet* 
$60.00  f,o,b.,  send  SASE  for  particulars. 
W9YCB,  Rural  Route  2,  Box  52A,  Angola  IN 
46903. 

TWIN  CITY  ARC  AUCTION  1:30  p.m.,  March 
22,  1970,  Lambs  Auction  House,  1600  N,  Oak, 
Champaign  IL,  Details  contact  K9QZI,  307  W. 
Charles,  Champaign  IL  61820. 

COLLINS  75A4  Excellent  shape  $390.00;  Collins 
32S1  with  power  supply,  used  very  little 
$425  00.  Walt  Williams,  1706  Parkridge,  Arling- 
ton TX  (817261-9653). 

RAGS  hamfest  Syracuse,  New  York,  April  11, 
1970  at  Song  Mountain.  Box  88,  Liverpool  NY 
13088. 

AUCTION,  NORTH  JERSEY  really  different; 
new  equipment  booths,  prizes;  food  and  drink 
and  bargains  galore,  Sunday  afternoon  (April  19) 
from  1  p-HTL  til  dark,  at  the  Arbor  Inn,  Rock  Ave. 
and  7th,  Piscataway  NJ.  Easy  to  reach  from  RL 
22  turn  south  on  Rock  Ave.  ^%  miles;  sponsored 
by  Tri-Country  R^io  Club* 

QSL's???  Samples  2bi  (refunded)  Sakkers, 
W8DE0,  Holland  Ml  49423  (mention  73  Maga- 
zine) , 

SELL  HEATH  H.W.  12  W/extra  finals  $90,00; 
with  H.P.  23  power  supply  $135.00;  S.B,  200 
amplifier  $200.00.  All  gear  is  clean  and  in 
excellent  condition.  Write  Robert  Shaw  W9En, 
Box  154,  Rankin  IL  (217-397  621 1). 

SALE:  Clegg  Zeus  $300  and  interceptor  $325; 
Drake  TR4  with  power  supply  $500  and  R4B 
$325;  Olson  "6"  with  Lafayette  6  &  2  VFO 
$100.  All  mint  condition,  factory  manuals  and 
cartons.  Any  reasonable  offer  considered.  Barney 
Scholl,  1655  Kimberly  Road,  Sharon  PA 
(412-342^4462), 

GREENE.  ,  .center     dipole     insulator     with. .  .or 
without  balun.  *  ,9m  73«  November  '69,  page  107. 
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^C-221-M  calibration  book  and  xtat.  C\N  only- 
Excellent  condition.  Pick  up  only.  Best  offer  over 
$40,  WA2SJW,  Ron,  11  Crescent  Dr.,  Old  Beth- 

page  NY  (516-293-85S8J. 

TMC  GPR  90  RECEIVER  $250.  TMC  MSR-4 
Receiving  mode  adaptor,  $100,  HR-10  Receiver, 
$50.  HX*11  Transmitter,  $25.  Robert  Clauser, 
114  Sandhill  Rd.,  Lebanon  PA  17042. 

NOVICES!  Interested  in  traffic?  ENTN  meets 
daily  on  3726,  7:30  est.  All  amateurs  in  Eastern 
U.S,  invited.  For  information:  WA3JSU/1,  200 
Washington  Street,  Middletown,  Conn, 

WORLD  RADIO  has  used  gear  with  trial-terms 
guarantee*  SR34AC  $129.95;  HW32  $89,95; 
Swan  250  $199.95;  500C  $379,95;  DuoBander 
84  $99.95;  753  $119.9S;  SB33  $189.95;  Galaxy 
5mk2  $279.95;  75A  $209.96;  75A3  $209.95; 
75S3B  $499.95;  SX101mk3  $159.95;  Drake  2A 
$159,95;  2B  $179.95;  NC300  $149.95.  Free 
"blue  book"  list  for  more.  Write:  3415  West 
Broadway «  Council  Bluffs  I A  51501. 

GPR92  S250  Used  3  years,  stored  last  3  years. 
Excellent  buy.  Ship  prepaid.  K62AM,  6908 
Sierra  BonJta,  Sacramento  CA  95831 
{916-428  5934). 

MUST  SELL  Heathkit  HX  20,  HR-20,  HP  20, 
$175.,  Apache  SB-10,  $125.,  VF-1,  $10., 
14AVQ,  Radials,  $25.  Bob  Miller  WA6MTY, 
1377  Newport  Long  Beach  CA  90804. 

SPECIAL  OF  THE  MONTH  RG11A6U  Coaxial 
Cable,  1st  quality,  brand  new— 12(i  a  foot  or  any 
length  to  2500  feet.  Antennas,  Inc.,  Dept.  B,  512 
McDonald  Road,  Leavenworth  KS  66048. 

CHICAGO  SUBURBAN  RADIO  ASSOCIATION 
Annual  Hamboree  on  March  22nd  at  East  Avenue 
and  55th  Street,  Countryside  (La  Grange), 
Illinois.  Flea  market  and  prizes.  For  further 
information  contact  Wilson  Thomas,  W9KWA, 
4017  Vernon  Ave.,  Brookfieid  IL  60513 
{312-485-0451), 


r 


S1 10.00;  HQ  t70AC  - 
may  make  offer.  Sob 
pus,    Loma    Linda    CA 


SX130  with  speaker  — 
S200;    both    like    new, 
Ensmlnger,     11388    Ca 
92354. 

TECH  MANUALS  -  TS-173/UR,  BC-638A, 
$5.50  each;  R-390/URR,  R-390A/URR,  OS- 
8C/U,  URT-7,  TED,  $6.50  each.  Many  others- 
List  20(^.  S,  Consalvo,  4905  Roanne  Drive, 
Washington,  DC  20021, 

LEARN  CODE  with  your  tape-recorder.  Begin- 
ners course,  up  to  9  wpm  on  7  inch  reel.  Price 
$5.95.  Harold  Whaley,  Box  2011,  Waianae  HI 
96792. 

COLLINS  310B-1/3  EXCJTER  with  coils;  Gen- 
eral  Electric  30—50  MHz  250  watt  transmitter 

and  modulator  $500,  or  best  offer,  SASE.  Mi  lien 
3  in,  CRT  magnetic  shields  $5.  ppd.  K80NM, 
37610  Lakeshore,  Mt.  Clemens  Ml  48043. 

LOOP  new  communications  system;  details  avail- 
able for  $T00;  write  George  WA4NQR,  102 
Willow  Road,  Savannah  GA  31404. 

WANTED  Turret  tuner  with  coifs  or  old  chassis 
with  tuner  for  Hammarlund  SP400X  receiver; 
later  model  with  13  plate  stator  and  14  plate 
rotor;  will  pay  good  price.  Ralph  Williams, 
Dixfield  ME  04224,  Box  372. 


GATEWAY 

ELECTRONICS 

6150  Dtlmar  Blvd..   St  Louis,  Mo.  63112 

314726-6116 

AN/URT-21    BEACON  TRANSMITTE  R- Fully 

transistorized,     solid     state     on    243    MHz. 

Portable  bat,  operated;  new. 

Shipping  wt.  li^  lb . $    10.00 

CRYSTAL  OVEN-MFGIS  BY  LAVOIE-115 
VAC— 75  Degrees  Centigrate— Octal  Base  4  x 
1-7/S  X  1]4, 

Shipping  wt.  1  tb,  .  -  ^  ,,,..*.,.,  $  2.50 
NIXIE  TUBES- 1"  Drameter-0.6  inch  numeral 

w/socket  numbers  0  thru  9. 

Shipping  wt*  %lb. $      4.00 

40-0-40     MICRO-AMP     METER-2y/'^  Ideal 

for  FM  Radio  Alignment,  etc. 

Shipping  wt,  2  lb $      2.95 

TEXTRONTC     TYPE     531     OSCI LLOSCOPE- 

w/pJug  in 

Shipping  wt.  125  lb S450.00 

MERCURY  WETTED  POLAR   RELAY-Dfrect 

replacement  for  the  WE255A   polar   relay- 

factory  adjusted  and  sealed— shielded  against 

noise. 

Shipping  wt.  2  fb.     $      4,95 

115  VOLT  AC  TO  43  DC-Sofid  state  POWER 

SUPPLY— rated  at  3  amps. 

Shipping  wt.  25  lb $    12.50 

AUTOMATIC  ICE  CUBE  MAKERS-For  refrig- 
erators   and    freezers    (new)     w/diagram    Si 

installation  instructions. 

Shipping  wt,  12  lb, $      9.50 

Minimum  order  $5.00.  Sorry,  no  catalog  at  this 
time.  Write  for  specific  items.  Watch  for  our 
ads  in  73.  Stop  in  and  see  us  when  you're  in  St. 

Louis. 
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New! 


SPEECH 

•  c  om pressor 
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FREE  Catalog  fl^'ATVoyA 

SURPLUS  ELICTRONIC  BARGAINS 


Mow   SfGGffI    oncf 
BiTTEk    Than    Ewmr! 


—  Increase  tilkpowerdratticaltf! 

—  Intalli  intcnian J  -  ilwijt  wilt  yoi  - 

Fixed*  Mobile  -  DXptiitiming! 

—  Worb  with  Phone  Patch 

—  Fully  wired  ^  not  i  kit 

—  No  Holes  IS  mm.  mttaOfttioi]  to 

HWm,  SBlOl  Smi  tml  otkn 

—  Full  year  wirrantr  -  A-fclfterfitarf 

MODEL  RPC-3     Rp  Electronics 

•fl>^^.  BOX  1201  j 

POSTPAID  CHAWAIGH,  IL  61S20     | 


f**fmm**im»t*#t*imimm»*tmttttt9mKimm^^m*f 


MAIL  THIS  COUPON  NOW 


NAMiE* 


A&DK€S$: 
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BRIGAR 

ELECTRONICS 

10  ALICE  ST.  BINGHAMPTON.  N.Y. 
13904,  AC  607  723-3111 

Offices  and  Warehouse  10  Alice  Street 
COMPUTER  GRADE 

ELECTROLYTIC  SALE 

LARGE  QUANTITIES  AVAILABLE 

Mini  my  m  Order  10  pes. 
Atl  Si2es-5(W  ea. 


1 


SANGAMO 


SPIAGUI 


VALUE 

SIZE 

500  MFD  200  VDC 

2" 

x47," 

1.250  MFD-180VDC 

T' 

x4%'* 

1,500  MFD 

100  VDC 

2" 

x4/," 

3,500  MFD- 

55  VDC 

2" 

x4l4" 

3,500  MFD- 

75  VDC 

2- 

x4/," 

5,000  MFD 

36  VDC 

2" 

x4yt" 

5,500  MFD 

45  VDC 

r* 

k4%*' 

11,000  MFD 

19  VDC 

2  ' 

x4y/' 

11,500  MFD 

18  VDC 

T* 

xAVr 

12.500  MFD 

16  VDC 

2 - 

x4/,*' 

10,000  MFD- 

15  VDC 

2" 

x4Vi" 

14,000  MFD 

13  VDC 

2" 

x4!4'* 

15,000  MFD 

12  VDC 

2"^ 

x47/* 

15,500  MFD 

10  VDC 

T' 

x4/a" 

15.000  MFD 

10  VDC 

2" 

xAY^'' 

25,000  MFD- 

6  VDC 

2' 

x4y," 

30,000  MFD- 

10  VDC 

3'' 

x4/,'^ 

60/000  MFD 

5  VDC 

3" 

x4/i" 

20.000  MFD 

15  VDC 

2>V 

'x4!l'' 

15,000  MFD- 

15  VDC 

2>. 

'x4y*" 

35,000  MFD- 

12  VDC 

2" 

X     6" 

7,000  MFD- 

13  VDC 

Ti/i'x4/='^ 

3,000  MFD 

25  VDC 

l3/4^x4y." 

2.500  MFD- 

45  VDC 

Ii^t 

'x4%'* 

3,750  MFD 

75  VDC 

2" 

x4//" 

No  C.O.D.    Include  nace^sary  ;: 

tostage. 

•  JUST   BOUGHT   OUT  ORIGINAL  CASE  FOR 

CB    RADIO.    Incfudi 

BS  mtg  bracket  for  mobile 

usa   fii    sifde-in   chassis.    Holes 

p re-punched  for 

power  supply  transistor  St  power  < 

cord.  May  be 

used  for  mobtle  power  supplies,  P. A.  system  or 

speaker  box  or  man^ 

f  other  uses.  S 

iZB  -  IVi"  H  X 

7"    W   K   BVx"    D,    Weight   3    lbs,    i 

Original   cost 

$9.95.  Our  price  ,  .  , 

•        W        P        * 

.  .  .  ..$1.95 

MIN    ORDER    $5.00 

'fob 

Bingham  ton 

WE  PAY  HIGHEST  CASH  PRICE 

for  Electron  Tubes  &  Semiconductors 

Immediate  Payment  on  Unused  Tubes 

H  &  L  ASSOCIATES 

Eltzebethpon  Industrial  Park 
Elizabeth,  New  Jersey  07206 

{2Q%\  351  4200 


Thousands  of  Rirts 

Good  Business  for  sale 

DOW  TRADING  CO./INC. 

ELECTRONIC  PARTS  &  EQUIPMENT 

1829  E,  HUNTINGTON  DRIVE 
DUARTE.  CALIFORNIA  91010   357-3763 


SELL:  ICO  723  60  watt  xmtr-$30;  matching 
Eico  vfQ-$30-  R.  Christie  Franklin,  89-29  163rd 
Street,  Jamaica  NY. 

NOVICE  CRYSTALS:  4ai5M  SI. 33,  80M  $1,83. 
Free  flyer.  Nat  Stinnette  Electronics,  Umatilla  FL 
32784, 


INDIANA'S  MOST  PROGRESSIVE  HAMFEST 
Sunday,  May  24,  rain  or  shine.  Sponsored  by 
Wabash  Co.  Amateur  Radio  Club.  Write  Bob 
Mitting,  700  Centennial,  Wabash  IN  46992. 


COSMIC  BLUE  National  NC-270  receiver,  80-6 
meters,  SSB,  AM,  CW  (.6  hz  filter).  Notch 
Calibrator,  excellent  condition.  Best  offer.  Gary 
Prant,  320  White  Birch  Drive,  Cinnaminson  NJ 
08077. 


SUPER  GAIN  (R)  ANTENNA  much  gain,  makes 
exciter  sound  like  linear.  See  pgs8&  144,  Oct  73- 
GUERILLA  (R)  high  efficiency  ant.  See  pgs  57  & 
113,  June  73. 


5  X  8"  PC  BOARD,  1542  labeled  solder  points. 
Twin -tracks,  39  rows,  3  power  loops,  YOURS, 
postpaid.    $2.95    with    order    No.    1-2  1000.    Bert 

Adams  Enterprises,  PO  Box  101,  Miami  FL  33152. 


WANTED:    COLLINS  310B  Does  someone,  any 
one,  have  a  31  OB  that  I  can  borrow  or  buy?  Jock 
White  ZL2GX,  152  Lytton  Road,  Gisborne,  New 
Zealand. 


ROCHESTER,  N.  Y.  is  agslr.  Hg-.f£st,  VHF  meet 
and  flea  market  headquarters  for  largest  event  in 
northeast,   May    16,    1970.  Write  WNY   Hamfest 
Box  1388,  Rochester,  NY  14603. 

GET  YOUR  ^TIRST!"  Memorize,  study""1970 
Tests- Answers"  for  FCC  First  Class  License,  plus- 
"Self  Study  Ability  Test."  Proven,  $5.00.  Com- 
mand, Box  26348-S,  San  Francisco  CA  94126. 

73  (S  AVAILABLE  to  the  blind  and  physically 
handicapped  on  magnetic  tape  from:  SCIENCE 
FOR  THE  BLIND,  221  Rock  Hill  Road,  Bala 
Cynwvyd,  PA  19004. 

RTTY  GEAR  FOR  SALE.  List  issued  monthly,  88 
or  44  MHy  torroids  5  for  $2.50  postpaid,  Elliott 
Buchanan  fii  Asspciates,  Inc,  1067  Mandana  Blvd., 
Oakland,  Cdlifornia  94610. 


•TOWER  HEADQUARTERS!"  11  brands!  Heights 
aluminum  35%  off!  Strato  crank-ups,  low  costl 
Rotors,  antennas  and  gear  discounts.  Phone  patch 
$1T95.  Catatog--$.20  postage.  Brownville  Sales 
Co.,  Stanley,  Wl  54768. 

RG8U  FOAM  COAX^fresh.  lOrf  per  foot-any 
length.  PL259  5)239  40rf  each,  15/35,00.  UG175 
9/$1.00.  FOB.  Monte  Southward,  Rt.  1  A,  Upper 
Sandusky  OH  43351. 
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LIBERTY 
PAYS 


MORE! 


WILL  BUY 
FOR  CASH 

ALL  TYPES 

•  ELECTRON  TUBES 

•  SEMICONDUCTORS 

•  Military  Electronic 

Equipment 

•  Test  Equipment 

WIRE,  WRITE,  PHONE  COLLECT!  WE  PAY 
FREIGHT  ON  ALL  PURCHASES  WE  MAKE 


LIBERTY 
OFFERS 


MORE! 


PRESTEL  FIELD  STRENGTH. METER 

(Model   iT4G) 

^  Ne¥er  Anything  Like  Itf 

^  1  Man  Can  Do  a  Better  Job 

than  3  in  the  Same  Time! 

^A  Gold-Mine  for  Antenna  Instaifers! 

^  ^  Frequency    Range:    40   to    230 

dnd  470  to  860  Megaher+i, 
Calibrated  outword  from  10 
fo  50,000  Microvolts.  Nothing 
makes  it  easier  to  properly  and 
speedily  find  the  correct  place 
to  rnstall  TV,  FM  and  Com- 
munication Antennas,  You  can 
measure   and    hear  the    signals 

with    this   41/2    volt    battery    economicatly    powered 

unit.   There    is    nothing    else    like    it] 

Only  $120,00   FOB  N.  Y: 


Liberty  ilecffronics.  Inc. 

548  Broadway,  New  Yorki  New  York  10012*  Phone  212-925-6000 


/\40RE  LETTERS  .  .  . 

DX 

1  am  planning  to  make  several  trips  between 
now  and  1972  to  rare  DX  locations  in  Europe 
and  Mediterranean  areas.  I  would  like  to  receive  a 
few  OSL  cards  from  LLS,  DXers  stating  tlie  five 
rarest  prefixes  in  decending  order  of  importance. 
Underline  the  particular  prefix(es)  you  need. 
When  trips  are  planned,  an  itinerary  will  be  sent 
to  each  re^^pondee.  Do  not  list  any  "U,s." 
Vandegrift,  MATCOM,  LSMO,  APO.  NY  09052. 

Hugh  Vandegrift  DL4VA/WA4WME 
Christian  Ham  Fellowship 

The  Christian  Ham  Fellowship  is  one  of  the 
newest  of  the  many  ham  organizations  among 
licensed  hams  in  the  country  today.  This  new 
organization  now  has  over  300  members  and  an 
explanation  of  the  organization  for  those  hams 
who  might  be  interested  is  therefore  given  in  this 
letter 

The  purpose  of  the  organi2;ation  is  to  promote 
Christian  fellowship  among  those  hams  who  are 
Christians.  To  a  born  again  Christian  this  is  a  vital 
need  and  privilege.  A  Christian  Ham  Callbook  has 
been  published  and  is  available  for  a  mere  dollar 
donation  to  cover  mailing  and  printing. 

The  organization  also  is  active  in  gospel  tract 
mailings,  and  many  of  the  members  have  a  gospel 
verse  or  two  on  their  QSL  card  as  their  testi- 
mony.  Anyone  wishing  to  join  the  organization 
and  simply  believes  that  Jesus  Christ  is  Lord  and 
Savior  is  welcome  to  write  in  for  a  free  data  card 
on  the  organization.  This  data  card  is  then  filled 


out  and  their  name  is  listed  in  the  new  issue  of 
the  Christian  Ham  Callbook.  The  main  reasons 
for  the  organization's  existence  is  to  offer 
Christian  fellowship  among  Christian  hams  and  to 
learn  how  a  Christian  ham  can  be  a  witness  for 
Christ  to  other  hams. 

Rus  Sakkers  W8DED 

Box  218 
Ho  Hand  MI 
QRP 

With  great  pleasure,  we  wish  to  report  the 
results  to  date  of  a  number  of  ORP  experiments, 
conducted  by  W7BVV,  Bill  Gibson,  Salem, 
Oregon 5  and  myself.  Patli  length  was  computed 
to  be  1650  miles,  and  frequency  of  operation  is 
28.760  MHz. 


Power 

12/29/69   2.5  jUW 
01/04/70   2.5  jUW 
01/04/70   25.0 jUW 
01/05/70   2.5  ^W 
01/05/70   25.0/iW 


Mode  Station  wrkd/hrd 
CW  W7BVV 

CW  W7BVV 

AM  W7BVV 

CW  W7BVV 

CW  W7BVV 

Our  computations  and  measurements  imply 

that  the  minimum  power  required  to  maintain  a 

CW  circuit  over  the  path  between  W71iVV  and 

this  station  is  on  the  order  of  l/iW.  We  continue 

to  work  towards  this  goal.  We  have  worked  many 

other   stations   througliout  the  US  and  Canada 

with  power  outputs  down  to  lOOfJW  AM  phone. 

In  addition,  we  wish  to  report  that  we  worked 

CE7DW,  Puerto  Mont,  Chile,  600  miles  south  of 

Sandago,  with  250  mW  AM  phone,  and  received 

a  report  of  5x7. 

Dick  Shoup  KL7YU 
Box  5-828 

College  A K 
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I      73  Readers'  DOUBLE  BONUS 

IM/a/it  mfo  quick?  Just  check  the  box  next  to 
the  name  of  the  advertiser  of  your  choice  in  the 
i  index  below.  We'll  rush  your  name  to  the  firm 
so  you  can  get  all  the  dope  direct  from  the 
source.  (Don't  forget  to  include  your  name  and 
address  at  the  bottom.) 
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HavenH  got  time  to  browse  through  the  ads? 
Just  put  an  X  by  the  subject  thai  pakes  you  flip. 
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n   Coaxial  Relays 

D    Code  Practice 
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D   Converters 
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P    Equiprnent  dlst. 

D    Integrated  circuits 
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Check  the  top  index  for  specific 
firms  of  interest— or  check  the 
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n 
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dope— and  you  get  it  fast. 
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Rarefy  is  the  amateur  radio  fraternity  offered  an  important 
new  product  with  the  engineered-in  reliability  found  in 
modern  professional  and  military  communications  equip- 
ment. NRCI's  new  NCX-1000  is  one  of  these  exceptional 
products.  It  was  conceived  and  developed  for  radio  amateurs 
by  the  same  company  that  gave  the  Marine  Corps  its  rugged 
solid-state  AN/GRR-17  tactical  communications  receiver, 
that  gave  the  Navy  its  versatile  AN/URT-22  exciter-trans- 
mitter, and  that  produced  the  classic  HRO-500  VLF/HF 
receiver. 

The  NCX-1000  combines  rock-solid  design,  exceptional 
performance,  and  a  power  punch.  It's  the  finest  solid-state, 
self-contained,  5-band  kilowatt  transceiver  available  today— 
the  odds-on  choice  of  the  discerning  amateur,  be  he  rag- 
chewer  or  DX-er.  See  it  now  at  your  dealer's  store,  or  write 
for  complete  details. 


For  compJete  (and  impressive)  specifications  and  details,  write: 

NATIONAL  RADIO  COMPANY,  INC. 

lylrtCI     111  Washington  Street,  Melrose,  Mass.  02176   (617-662-7700) 
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NEW  SINGLE-BAND  BEAM 
FROM  MOSLEY 


The  Classic  20 

WITH 


EXPANDED 
CAPABILITIES 

ON  20  METERS 


Model  CL-20 


I 


DON'T  LIMIT  YOURSELFI 

When  you  install  a  20  meter  beam,  there  is  only  one 
antenna  investment  you  can  afford  ,  .  .  The  NEW  CLASSIC  20 
with  expanded  DX  capabilities,  thanks  to  the  new 
Classic  Feed  System,  "Balanced  Capacitive  Matching". 
This  new  array  promises  to  be  the  most  universally  accepted 
amateur  beam  ever  developed  for  20  meters. 

TAKE  A  LOOK  AT  THE  VITAL  STATISTICS  I 
FORWARD  GAIN:    9.8  db  compared  to  reference  dlpole; 

11.9  db  over  isotropic  source. 

POWER  RATED:    1  KW  AM/CW;  2  KW  P.E.P,  SSB  input  to  the  final 

SWR:    1.5/1  or  better. 

MATCHING  SYSTEM:    Balanced  Capacitive. 

FEED  POINT  IMPEDANCE:  52  ohms. 

NUMBER  OF  ELEMENTS:    5.  Aluminum  tubing;  6063-TB32. 

MAXIMUM  ELEMENT  LENGTH:    38  ft.  V/a  in. 

BOOM  LENGTH:    46  ft. 

RECOMMENDED  MAST  SIZE:    3  in.  OD. 

TURNING  RADIUS:  28  ft. 

WIND  SURFACE:    18.7  sq.ft. 

WIND  LOAD  (El A  Std.  80  MPH):    364.45  lbs.' 

ASSEMBLED  WEIGHT:    Approx.  139  lbs, 

SHIPPING  WEIGHT:    Approx.  145  lbs.  via  truckT 

Mosiey  is  the  name.  Antennas  are  our  business. 

Designed,  engineered  and  manufactured  by  hams  ...  for  hams. 

For  detailed  brochure  on  the  entire  CLASSIC  LINE 

of  single  and  multi-band  beams,  write.  .  .  Dept.  198G 
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4610  N.  LINDBERGH  BLVD.,  BRIDGETON.  MO.  63044 


L 


